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‘ Tlie engrafted Apple, blending kindly growth, 

Transforms the kindred Pear-tree, nothuig loth ; 

Leaves barren habits in the native wood, 

And joys t^ yield a fruitage apt for food ; 

Makes smooth the spiny Plums and prickly Tl)orns, 

And with gay foliage novel boughs adorns.” 
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PREFACE. 


The late Dr Lindley, when preparing the preface for 
his father’s ‘ Guide to the Orchard,’ wrote the follow- 
ing: “There are two great considerations to which it 
is above all things necessary that the attention of the 
cultivator should be directed — namely, AMELIORATION 
and Propagation.’’ And with this object in view the 
present handbook has been prepared. Plant -propa- 
gation is one of the most important branches of cul- 
tivation as practised in our gardens ; and especially is 
this so in the case of hybridism and cross-breeding, 
on the scientific aspects of which so much has been 
written to the purpose in our time. In this work the 
practical side of the question has been chosen, since 
there here .seemed a comparatively open field for a 
work of this kind, which, apart from its primary use 
as a popular handbook on plant propagation and 
improvement, might also serve young gardeners as a 
stepping-stone to works of a higher scientific character, 
and more especially to those of Charles Darwin. 

F. W. B. 


Raven’s Vill.\, Upper Tooting, S.W., 
December 13, 1876. 
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INTRODUCTION. 


* To study culture, and with artful toil 
To 'meliorate and tame the stubborn soil ; 

To give dissimilar yet fruitful lands 

The grain, the herb, the plant that each demands . 

These, these are arts pursued without a crime, 

That leave no stain upon the wings of Time. ” 

• — COWPER. 


The propagation and improvement of cultivated plants is one 
of the most attractive and satisfying of all human occupations. 
From the vegetable kingdom we derive, directly or indirectly, 
our food and clothing ; and we have also the power to amelio- 
rate or alter the supply, according to the tastes of the age in 
which we live. This power to alter and improve the earth^s 
produce, if rightly used, becomes one of the most noble and 
beneficid of all arts; one of the most intelligent of all the 
practical ends of science or organised intelligence, and yet one 
of which the ver^ threshold is as yet barely reached. The 
word food, as here used, has a wide meaning, — for beauty, and 
especially floral beauty, is food in one of the highest of ail 
die senses in which the wbrd may be understood ; and although 
it nmy not have originally been actually essential to the mere 
existence of man as an animal, what a wealth of poetry and 
beautiful ideas, which go to make life so keenly enjoyable, 
should we have lost had not mankind from the earliest times 
reverenced flowers, perhaps from a feeling of gratitude, since 

A 
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fruits and roots formed man’s earliest food ! The cultivation of 
the soil, and consequently the artificial improvement of plants, 
has been practised ever since the first man tilled the garden ; 
and some of the artificial methods of propagating existing forms 
of vegetation already improved by culture have been employed 
from time immemorial. Herodotus describes the process of 
fecundation — that is, the transference of the pollen from the 
male to the female trees, by which the ancient Egyptians 
insured a crop of Dates. Virgil, Martial, Columella, Gdladius, 
and Pliny all speak of grafting, although not always correctly ; 
but many years elapsed ere Grew pointed out the sexual organs 
of hermaphrodite plants. Indeed, even now, man is but a 
bungling novice in his recently assumed office of marriage 
priest in the garden. The balmy zephyr, and curious insect 
on hidden sweets intent, have performed the noble office 
since creation for the flowering-plants of every clime, just as 
they still perform the plant or flower nuptials on every moun- 
tain-side and dewy meadow and trackless forest in the universe, 
for man is as yet but strong enough to perform priestly func- 
tions for his captives in the garden. I said that Zephyrus had 
assisted in fertilising flowers, and this is true of very many 
plants. Have we not noted the clouds of pollen or fertilising 
dust shaken by the breeze from the tapering Pine, the sombre 
Yew, or gloomy Cypress ? Or if the garden is more familiar than 
the forest, the benefit of a current of air during sunny weather, 
and its pollen-wafting influence, on the setting of early Peaches 
or Golden Muscatelles, is well known. Again, while we banish 
ouf thrifty neighbour’s honey and pollen collecting bees from 
the conservatory, where they cunningly cut the throats of every 
Achimenes flower in the most systematic manner, because they 
somehow know the nectar is there, but cannot creep down 
the slender tube to secure it ; yet we welcome them among the 
iflowers in the early Peach houses, just because we know th^ 
th^ fertilise a flower, and secure for us a delicious rosy-cfaeekt^ 
Peach or Nectarine for every drop of hon^ they steal, or 
rather, rightly earn* The breeze and the insect are, then, 
essential to the welfare flowering-^plants; bbthow about Fem% 
MossOfT, Mushrooms, and other so-called floweriess plants? 
Here are no dusty life-laden pollen-grains to be wafted 
breeze or carried by the insect, and so there are no hid^ 
sweets and no teight oolours,* But these indirect 
are here useless, it is not because agents to secure froirion em 
not required. The same end has to be reached, hUt 

* Ah J ” says an observing frietul* should see the ffy Agirie ” 
muscari)^** a gloiring dlleld of eoariet eniichedTis^lih gieani'** 
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ent ymys and mettim; and this time fair Daphne celebmtes the 
concealed union ^ before Apollo has risen in the early morn- 
ing, or when he dozes at noontide behind cushioned raini^ouds. 
The male and female orgm^ of Ferns and <^lurr flowerless 
plants (cryptogams) are produced after the gamnation of the 
spore ; and to enable th^ tmh fecundatir^ bodies (spermato- 
zoids) to travel to the feiBflkOfgtt|is(ai^egonia), a thin film of 
water between the two bodies is essential, and this is natur^ly 
supplied by mist or dew or rain. This is the reason that the 
ternble Potato fungus {Per0nospera infestans) develops itself 
most rapidly during wet weather ; indeed, like some other fungi, 
it cannot develop itself unless in a moisture-laden atmosphere. 

Plants may considered as the most noble of manimate 
oiij|anisms, and as such it would he marvellous to note the pre^ 
cision with which the types or species propagate or reproduce 
themselves naturally, and in many cases unaided, had we not 
come to look on the whole labour as an everyday matter of 
course. We will, however, just glance at the principal methods, 
sexual and vegetative, by which plants are naturally repro- 
duced. 

SEEDS. 

“ To watch the matchless working of ^he Power 
That shuts within its seed the future flower." 

— COWPEK. 

A large proportion of all known plants reproduce themselves 
when in a state of nature from seeds which fall or are scattered 
on the earth’s surface as soon as they are ripe, and occasionally 
are covered by the falling leaves, which not only afford some 
protection from frost, but ultimately afford nutriment to the 
young plant. This is a most interesting fact ; and one phase 
of culture, the effects for good and evil of which are scarcely 
sufficiently appredated by cultivators, consists in a direct viola- 
tion of this rule or natural law, since nearly all the seeds of 
cultivated vegetables, hardy as well as tender, are kept out of 
the ground sSed-time or harvest in summer or autumn, 
until the succeeding spring. Again, the seeds of cultivated 
I^ts are rarely allowed to remain on the plants until they are 
perfectly lipe* Some wild plants, however, do not she<J 
eeeds until the warm sun-heat of spring causes t^ capsules to 
burk ; and some writers contend that the action of ftost is 
beneficial to the seeds of all hardy pbmts'rather than orfierwise, 
Many ptaiMs of strong constitution and rapid growfti produce 
large ^mikiea of a^ and readily adapt themadves to any 
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soil or situation, and such plants are found in immense num- 
bers over nearly the whole surface of the earth. The natural 
families of corn plants or grasses and composites serve as 
familiar examples. Jt is well known to cultivators that many 
plants dwindle, and never become properly developed, if too 
close together. Corn plants or cereals, indeed, acquire a dis- 
tinct habit from being grown closely together generation after 
generation ; and Dame Nature herself seems conscious of this 
fact, if we think of the many and varied contrivances by which 
the seeds of plants are dispersed or scattered, so as naturally to 
secure a change of soil. The seeds of most composite plants, 
or members of the Thistle and Dandelion family, are furnished 
with downy appendages (pappus), ’which are sufficiently buoyant 
to bear them up in the slightest breeze ; hence they become 
“ as rolling things before the wind.” The Squirting Cucumber 
affords another curious illustration of how nature manages to 
sow her seeds on new ground, so as to secure a rotation of 
crops, and in this case the slimy seeds are thrown out of the 
fruit (by the sudden contraction of its tissues) to a distance Qf 
several yards; while our native Gorse or Whin, and the common 
Broom, afford instances somewhat similar. Where trees and 
other seed-bearing plants overhang rivers or streams, the seeds 
often fall in the water, and are carried for many miles by the 
current, until by some accident they are washed ashore, and 
germinate to produce seed fhemselves, which in its turn is 
carried still further by the tide. The seeds of tropical Orchids 
are as fine as sawdust, and very much lighter, the least breath 
of air being sufficient to waft them along, until they lodge on a 
dead or partially decayed tree or branch, which they not unfre- 
quently wreathe with their foliage and flowers; while others 
vegetate on moss, grass, and other low vegetation. Birds often 
aid in distributing the seeds of fruit-bearing trees' and shrubs* 
This is particularly the case with the Mistletoe; and the appar- 
ently wild Gooseberry and Currant bushes found in hedgerota, 
or on decayed trees and ruins, are not unfireqyentiy propagated 
by birds, who have carried the fruit from neighbouring gardens. 

Seeds are not unfrequehtly rubbed off low-growing vegeta- 
tion, and carried long distances in the hairy covering of wild 
animals; and some plants follow the footsteps of drilisarion 
everywhere. What seeds, are to the flowering-plants, spores, 
are to Ferns, Mushrooms, and other «. tryptogamic vegeta- 
tion. It is true that |he ^ore is not quite the same in sfruc^ 
ture as a seed, and the manner of its germination f$ very 
different, but for all practical purposes they may be 9onrideied 
the same. Many spior^ are so small— scarcely visible, indeed^ 
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to the eye, even with a good hais — and are so extremely light, 
that the slightest Ihreath of air serves to waft them frtmi the 
parent plant, and they thus travel immense distances Unseen ; 
or they, like seeds, are carried in the plu jnage of birds or the 
coats of animals. There are myriads of these subtle repro- 
ductive bodies continually floari^ about in the attni|»sphere, 
ready to germinate whOnei^ tliey fall in suitable situations. 

OlPFSETS. 

Many plants reproduce themselves very readily by offsets, 
which maybe considered as nature’s method of doing what 
propagators speak of as division. Offsets are often produced 
in tlie form of little bulbs, bulbils, or tubers, as in the Potato- 
onion, Hyacinths, and many other bulbs, many terrestrial 
Orchids, and in the common Potato. Lilium btdhtfemm bears 
little bulbils in the axils of its leaves ; and in the genus Four- 
crova, which is nearly related to the American Aloes or Agaves, 
a great number of bulbils are borne on the flower-stems, and 
evidently supply the place of seeds. Offsets do not always 
take the form of bulbs, however ; for in many fruit-trees and 
ornamental shrubs, offset-shoots — or suckers, as they are techni- 
cally called — are produced from the underground stems or from 
the roots, and much of the dense undergrowth in woods and 
forests is produced m this manner. Sometimes nature takes 
precautions to distribute her offsets just as she does her seeds, 
and we see evidence of this in the garden and wood Straw- 
berry, where the offsets are technically termed “ runners,” in 
many grasses, in the “Sailor plant” {^xifraga sarmentosd)^ in 
the Goethe plant {Chlorophyton Sternbergiensis\ and many 
others. This natural kind of division, or the production of 
“offsets,” “runners,” “suckers,” “stolons,” or whatever they 
may be called, is a wise and auxiliary force which often 
succeeds in reproducing the plant under peculiar circum- 
smces or conditions, where seeds or spores fail. Nor is this 
kind of power conflned to flowering-plants alone ; for Mush* 
rooms and other fungi are reproduced by slander underground 
tijreads (mycelium), which not unfrequently travel immense 
distances before they find the peculiar conditions of nitto^ 
genous food, moisture, heat, or shade necessary for the full 
vdopment of the plant Again, other cryptogamic plantg, as 
Ferns, of which Asplmium hulhiferum ot OsmmAA 
tnayhfs dtad as well-known examples, arl vivipmous, producing 
young plants on the surface of their fronds, so thafr iiriinO tlm 
old mnA fidls to the eairii, these young individuals take fpot 
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and continue the species. The common Lycopodium or Club- 
moss produces offsets which extend the area occupied by the 
plant in every available direction ; and the same is true of the 
tropical Selaginellas and many other flowerless or so-called 
flowerless vegetables. 

Seeds and ofiTsets may be considered as nature^s main plan 
of reproduction; but some plants, the common Bramble for 
example, are not unfrequently propagated from layers; and 
the branches and stems of many other plants readily take root 
when trodden in the earth accidentally by the larger animals. 
In some cases plants are propagated from cuttings in a state 
of nature — ^accidentally perhaps, but still not unfrequently ; as 
when swans and other vegetable-feeding water-birds break off 
portions of the plants on which they feed, which float awaytand 
root elsewhere; or when branches and twigs are broken off by 
high winds, and fall into moist earth and take root. We have 
even examples of natural grafting (inarching) in nature, as shown 
by climbing species of Ficus, or even very frequently in the 
common Linden-tree and Ivy, where two branches, or the 
trunk and a branch, become firmly united together. Natural 
grafting is, however, rarely if ever employed by nature as a re- 
productive force, but rather as a means of securing additional 
strength or power of climbing to a stronger support. 

NATURAL HYBRIDISM. 

Hybridising and cross-breeding, although generally regarded 
as artificial methods of propagation as used by man, are never- 
theless very frequently employed by nature not merely to per- 
petuate, but also to stren^hen and invigorate herself. Thus 
we see that in many plants especial provision is made to 
prevent self-fertilisation. This is especially so in th^ Primrose 
famiW, and also among Orchids, Yuccas, and Asclepiads, nearly 
all of which require insect or other mechanical aid to assist in 
their fertilisation. But while these plants' cannot fertilise 
themselves, it is often veij difficult indeed to pitVent cross- 
breeding, or even hybridisation in others, of* which the Cu- 
cumber and Melon or Cabbage families serve as excellent 
examples. 4[n the case of the Melon, the male and female 
organs are borne in separate flowers ; and early in the season, if 
one variety only be ^wn, artificial fertilisation is often neces- 
sary to enable the fruit to **set;” but if t#o or. kin<fe 
are grown, and all tc^iether, they set flteely any 

aid — and, as the gardener is Weil aware, it is next to jimpo^fe 
to keep any particular variety tnie, so apt are n<hisflj^!aU Cucur- 
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bits to >1^7 6m Cabbvgesvaryiatbtt me 

way^ Look mnmkmxi forms ^ the common wild 

Cabbie {Brasska fmr exam|d<^ Take the Broccoli, 

with its crowded mtd swollen head hf Irnttially developed 
flowers; the Brussels Sprout, with a score or mosT me Cabbages 
up the lengthened stem, mid % big opm at the jbop,-^nd com- 
pare them with the Ciihba^ and this Will show 

something of the efe<MI df judicious selection, 

and good cultivation *Xk&m nan be no doubt but that new 
vanities, new forms <rf vi^^tion, have been naturally produced 
ever since the winds first swept over plant-clad hills. 

The difference between plants is most apparent m their modes 
of livir^ and feedii^ and working, and if we wish to obtain any 
real botanical knowledge^ we must study life and health, as well 
as death or disease, De Candolle, in one of his letters to Mrs 
Somerville, says : 1 advise you above all to see the plants at 

all their ages, to follow their growth, to describe them in detail — 
in one word, to live with them more than with books.” 

I have only sketched out some of nature^s more apparent modes 
of reproducing herself, in order to induce the reader, if possible, 
to observe for himself. Some of nature’s processes are, hov^ver, 
so subtle, so complicated, and so attractive, that a volume ten 
times the size of this might be written on that one subject alone. 
The gardener has immense opportunities in the garden, and 
may by careful study of nature add much to our knowledge. 
We have the descriptive and arranging or classifying botanist, 
and the physiological botanist, ever on the look-out for new 
facts; and if the cultural botanist is wise, he will not be outdone 
in assiduity, seeing that his occupation is of all the most useful 
and attractive. Among the most remarkable cases of natural 
hybrids — ^that is, hybnds in a wild state — are, according to 
Lindley, the following : Ostus ledoriy constantly produced 
between C. monspessulanus and C Imrifditts; and C. longtfohus^ 
between C. mons^ssulmus and C popuhfohus, found in the 
wood of Fontfroide near Narbonne, and mentioned by Ben- 
tham. The same acute botanist ascertained that Saxifiraga 
iut€o purpuna of Lapeyrouse, and S, ambigua of De Candolle,^ 
ate only wild accident^ hybrids between S. andioides 
€alyafi$ra: they are only found where the two parents |^w 
together, but there they form a suite of intermediate shites 
betweep the twa Gentians having a similar origin have slmk 
been remarked upon the mountains of Europe*” 

{see Tour, Linn. Sop., vol. x, p. 45*) tke 

common OxUp te acauks X P. verts) as being one ef the k»oa(t 
imihax of all natural hylpds, end lldlidee M; 
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naturally produced hybrid Willows {Salix) as being equally 
numerous ; and he aim cites the Naibonne Cisti above alluded 
to, and many hybrids between an Aceras and Orchis (See Dr 
Weddell’s observations in Annales de Sc. Nat., 3d series (Bot.)> 
vol. x^ii. p. 6). Verbascum is given as another example, and 
numerous interesting details may be seen in the Linnaean 
Society’s Journal dted above. Among Phalaenopsids and 
Odontoglots we have several plants so strikingly intermediate 
between apparently distinct species, that we are quite as fully 
justified in assuming that they are natural hybrids as we should 
be in naming and describing them as new species. ' 

Orchis purpureo-militaris, 0 . moriopapilionacea are wild 
Continental hybrids, and one has been produced between 0 , 
galeata and Aceras antropophora. M. Timball-Lagrave has 
described other new hybrid forms of Orchis, and a remarkible 
intermediate or mule between a species of Serapias and Orchis 
laxiflora. M. Koch, in the second edition of his “ Synopsis,” 
alludes to and describes 36 hybrids in the genus Circium alone ; 
to say nothing of the hybrid Primulas, Narcissus, Ro^, 
Brambles, Violets, Hieraciums, and those of other genera 
whi(^ are known to exist, and to many of which we shall 
hereafter allude. 



HINTS ON THE IMPROVEMENT OF OUR FRUITS, 
VEGETABLES, AND FLOWERS. 


But vanouR are ttie ways to dtange the state 
Of plants, to hud, to giaft, t* inoculate *' 

— JJkyukn’s lYrgiV, Geoi:g II 


The oiie great question to all intelligent horticulturists, 
whether professional gardeners or amateurs, is, How are we 
to improve ? and this innate desire to go a step farther than 
our predecessors, the spirit of emulation excited and fostered 
by horticultural societies or their exhibitions, and the skill, 
energy, and enterprise of our nurserymen, have already made 
this noble labour of improvement a popular, and, what is more, 
a profitable one, and we need not look far for examples of the 
marvellous changes wrought among garden - plants even in 
our own time. The Orchids and Nepenthes of Dominy, the 
Clematis of Anderson-Henry, Jackmann, and Cripps ; the 
hardy Rhododendrons of Standish, Noble, and Waterer; the 
greenhouse hybrids of Messrs Veitch ; the Ericas of Rollison 
and Jackson ; the Azaleas of Smith ; the show Pelargoniums 
of Hoyle, Foster, and Turner ; the Scarlet and Zonal races of 
Beaton, Paul, Denny, Pearson, and Hibberd; the double- 
Howered Zonals and Scarlets of Laxton, Sisley, or Lemoine ; 
the Golden Tricolors of Grieve; and the Bronze Zonals of 
Wills, — ^are all the result of hybridism and careful cross-breed- 
ing, to say nothing of the innumerable selected races of Cycla- 
mens, ‘Paipies, Hollyhocks, !)ahlias, Roses, Gladioli, Hyacinths^ 
Tulips, Narcissus, Pentstemons, Phloxes, and other popular 
florists’ flowers which now grace our gardens* If there is one 
branch more neglected than another in this march of immyine- 
ment it is our hardy fruits, and mewe especially Apples, Pears, 
and Cherries ; indeed, since the death of Mr T, A* 
tlwSre Imve been scarcely any systematic attempts in thia couhtlry 
to improve any of our fruit-trees, notwithstanding the flsdlides 
afforded by oun modem system of growing ^small in 



iO 


HINTS ON THE IMPROVEMENT OF OUR 


pots in the orchard-house, these small trees being sheltered 
from inclement weather, and entirely under the control of the 
hybridiser. We must, however, not fail to point out the great 
improvements effected by Mr Thoriias Rivers, who has added 
many valuable varieties of Peaches, Nectarines, and Plums to 
our collections ^ and these varieties may be referred to as 
examples of what may be effected among other fruits by care- 
ful cross-fertilisation and judicious selection. A few years ago 
our hothouse Grapes consisted mainly of Black Hamburg and 
Muscat of Alexandria, together with Muscadines and one or 
two other varieties of less note ; but here again we have examines 
of the power possessed by the intelligent cultivator^ perhaps 
the most valuable of the new kinds being the late-keeping Lady 
Downes’s Seedling, Madresfield Court, Mrs Pince’s Black 
Muscat, Duke* of Buccleuch, Golden Queen, and Dr Hogg, 
Nor have vegetables been left behind ; indeed, one of the most 
striking examples of the valuable results to be obtained by 
careful systematic cross-breeding and selection is the race of 
new Peas raised by Mr Thomas Laxton, some of these varieties 
having the combined good qualities of dwarfness, extreme pre- 
cocity, and the most delicious marrow-like flavour. Every year, 
too, brings us fresh, and in some few cases actually better, 
selections from such types as those afforded by the Cabbage 
family, Cucumbers, Melons, Onions, Peas, Beans, and other 
vegetables ; and the same is true of some farm-crops, and notably 
of Turnips and Mangels, Cereal crops deserve more atten- 
tion than they have hitherto received ; and careful selection and 
judicious change of soil every two or three years would do 
much to improve these and other farm-crops. 

J^t us, however, now glance at the means of improvement pos- 
sessed by the gardener. One of the most universal and potent of 
these is cultivation and change of seed, whic^ means a change of 
soil. Careful selection of seminal f(mn$ or sports often affords 
a basis for future improvement ; and hybridism, cross-breeding, 
^d grafting are other valuable aids which have already enaUed 
the intelligent cultivator to accomplish much, and will yet ^d 
him to do much more. Cultivation ^one worl^ great ^nges in 
many wild plants^indeed it has been adopted fromlme earliest 
times as a* means of changing wild plants, and rendering them 
more useful either for food> dothing, or medicine. By cultiva-, 
tion we favour the development of characteristics we know will .be 
useful to us, by repressing those characteristics which we do not 
require. Thus We favour Ae production of leaves in tompact 
heads in the Cabbage andiiLe^ce, but we favour leaves on the 
Orape Vine only so far an may be nece»^ towards rite 
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duction of fine filiit, all qlJiers being removed. Thus in some 
plants the cultiva^ favours leafy or vegetative growtti, while 
in others sexual vigour is also requisite, a^.tbis is especially 
the case in all our fruit-bearm| trees ; and hete the aim of the 
hybridiser is to produce fertile varieties — that varieties in 
which sexual vigour and ve^tative growth are pretqi equally 
balanced. In some eases, however, where the vegetative growth 
is much in excess of sexw vigour; it is balanced by root-prun- 
ing or bv summer pinching, or bv grafting on stocks which 
restrict the vegetative growm, as wnen we work strong-growing 
Fears on the Quince, or Apples on the Paradise stock. In 
cases where sexual vigour is in excess of the vegetative growth, 
as when trees are half starved on poor soils, we adopt different 
measures, such as grafting on more vigorous-rooted varieties 
as stock, or the application of manurial stimulants. The 
whole question of culture is based on the fact that each plant 
consists of diverse characteristics, some of which are antag- 
onistic to others ; and by repressing those characteristics we 
do not want, we give the others which we do retjuire a better 
chance of fiill development. Thus it will be seen that by 
grafting and pruning we are able to adjust the balance between 
vegetative growth and sexual vigour, and so make a tree more 
fruitful than when on its own roots ; but then both pruning and 
grafting are unnatural, and only tolerated because we have not 
yet fully learnt the art of raising varieties suited to different soils 
in which sexual and vegetative growth are naturally balanced ; 
and this leads us to a very important point, and illustrates 
how, by a combination of grafting and seminal reproduction or 
hybridism, we may hope to work great improvements in many 
of our fruit-trees by raising new varieties in which the balance 
between fertility and vegetative growth is so equal that pruning 
will be reduced to a minimum and grafting superseded. All 
our experience points to the fact that seedlings from a tree in 
which vegetative growth is predominant will never be so fruitful 
as thoM from a tree in which sexual vigour, whether naturally 
or artificially produced, is in the ascendant ; and it is a well-^ 
known f^ct that grafting on restrictive stocks favours sexual 
vi^ur or fertility. Hence this is a very valuable fact to the 
hybridist, and one which the young horticulturist will do well 
to remember. We graft jpur fruit-trees to render them ixuHre 
fe^le ; and it may some day be thought advisable to graft all 
out flowering shrubs, both hardy and tender, so as to render 
t^m more floriferous. As I have already observed, the power 
of the cultivator and hybridiser or cross-breeder, as the case 
t&Ay he, is immense, and the efforts of each or all tend 
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towards the same result — viz., the development of characters 
or qualities which are useful to man, and the suppression wholly 
or partially of all those we do not require. Culture means 
change, and change means motion ; culture then means motion 
towards a superior standard of excellence. M. Naudin points 
out that motion is the transition of living organisms, as in plants, 
from one equilibrium or balance of characteristics, or state of 
.repose, to another, and its course is begun by a breaking down 
of those characters which are weakest or which possess the least 
fixity ; hence it follows that change in that direction becomes 
easier, inasmuch as the stronger characteristics have a better 
opportunity of progressing after the barriers which hitherto 
restrained theqj or kept up the equilibrium are destroyed or 
partially so by culture or hybridism. Given almost any variety 
of vegetable, fruit, or flower, and by the due regulation of its 
food — /.<?., moisture, light, heat, and air — it is in the cultivator’s 
power to change it in size and flavour or in the period at which 
it arrives at maturity, and seedlings from it will also to a certain 
extent perpetuate the characters which culture has developed 
in the parent. To prolong the season of fruits, vegetables, 
and flowering or aecorative plants, both early and late races 
are desirable ; and if late-ripening varieties have the additional 
merit of being good keepers, so much the better or more useful 
do they become. A good constitution, especially in the. case 
of hardy plants, is a great consideration, since this in general 
means increased hardiness, and easier, less expensive, and more 
extensive culture ; one of the greatest of all drawbacks to the 
more general culture of Peaches, Nectarines, Apricots, choice 
Plums, and many other fruits in our climate being the preva- 
lence of late spring frosts, which often in a single night destroy 
the fruit prospects of a whole season. Both English and French 
cultivators experience the effects of late frosts, although the 
latter rarely lose a crop, simply because they go to great 
trouble in sheltering their trees during the blooming season. 
Cheap as are glass structures at the present day, every one with 
a garden cannot obtain them ; but by cross-breeding, our 
nurserymen might soon supply these cultivators with hardier 
and later-blooming varieties than those now generally grown. 
Cross-breeding is, however, not the only way in which we may 
obtain earlier or later varieties of our fruit-bearing or orna- 
mental trees ; for a tree or even a portion of a tree — a branch, 
twig, or even a single bud — ^is not unfrequ^ntly so affected by 
temperature, light, and other correlative causes, as to be earlier, 
later, or otherwise different from its fellows. Fruit from the 
“ tops of the trees on the sunny side ” is well known to be 
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laii^er and bettex k flavour^ aiad frequently earlier, than that on 
the lower and aha^er branches ; and by taking due and intel- 
ligent advant^e of this fact, we might posribljr obtain earlier 
and later varieties of some ef our finest ahd best- flavoured 
fruits. 

The explanation of tht liaequal effect of the sai^ degree 
of temperature is, accOl#lg to M. de Ckildone, owing to the 
buds of a tree being itlMlId iti a perpetual stmggle. Badly 
placed or imperfectly developed buds develop imperfect shoots. 
The earliest shoots have the advantage so long as they are not 
injured by frost. In this way a selective process and .an adap- 
tation of the tree to the climate are carried on. This is the 
more probable from the individuality i)Ossessed by the buds, 
and of which we avail ourselves in the operation of graftmg. 
Thus M. de Candolle cites a case of a Horse-chestnut, near 
Geneva, whkh produces year by year, on a certain branch, 
double flowers. From this branch grafts have been taken 
which have furnished all the double Horse-chestnuts in Europe. 
Hence it may be concluded that certain branches may also be 
(as we know to be the case) earlier or later in development 
than others on the .same tree, and th|t buds taken from 
these branches will preserve their charkctenstics when grafted. 
In the north precocity is sometimes advantageous, sometimes 
not so. In the south precocity seems generally beneficial, and 
yet it is in the south that species require the most heat to 
develop themselves. The principal cause of the difference in 
the vegetation of the north and of the south appears to be con- 
nected with the winter rest of plants. After a season of great 
external activity the plant loses its leaves and ceases to grow ; 
but in the interior of the plant great changes and modifications 
of material are taking place at this time, in anticipation of the 
development of the buds at a subsequent date. In the north 
the internal activity of the plant is specially marked. This is 
one reason why heat acts more rapidly in the north than in the 
south. On the other hand, in southern countries, the plant 
continues to grow superficially, and a larger proportion of sap 
being utilised at the surface, there is not so much available 
for the buds in spring. The mechanical effects of the s^e 
amount of heat should be eveiywhere the same, but when it is 
exerted on different materials to transport or modify them, it is 
clear that the effect will be different. Such, in brie^ is M. de 
Candolle's explanation of a phenomenon of which he has, 
bis experiments, given additional confirmation. 

eyeful study of nature will teach us much in the my of 
altering existing forms of vegetation. For exan^, 
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or trailing plants have possibly been developed from plants of 
bushy or shrubby habit, which, having had to contend with 
more lofty and vigorous vegetation, as that of forests, have 
assumed a lengthened axis to enable them to climb or trail into 
the light and air. The common Ivy indeed assumes a bushy 
habit directly it reaches the extremity of the support to which 
it clings. Chinese and Japanese gardeners have long prac- 
tised the art of dwarfing large-growing trees; and specimens 
so treated, only a few inches in height, bear leaves, flowers, 
and fruit in season, and form pretty little plants for decorative 
purposes. Taking these facts into consideration, it seems 
possible, by a careful selection of seedling plants or 'cuttings 
from the more shrubby branches, added to a regular system of 
careful pinching and exposure to light and air, to produce 
dense-habited or short-jointed shrubby and floriferous varieties 
of Stephanotis, Bignonia, Dipladenia, Jasmine, and other 
climbers ; indeed, where desirable, this result has already been 
attained in Clematis and Allamanda. In the last-mentioned 
genus a variety named A. Wardkana was exhibited at South 
Kensington about 1867 or 1868, and plants only an inch or 
two in height, in |raall 60-sized pots, bore frpm two to six 
flowers each. This variety is the same, or nearly the same, as 
A. Hendersonii, a hybrid raised between A, cathartica and 
A, SchottiL A trial in this direction is well worth attempting ; 
since climbing - plants, however graceful and useful in some 
situations, are inconvenient in others, owing to their straggling 
habit of growth and comparative paucity of flowers. One way 
of obtaining increased vigour m plants, and consequently 
greater power to ward off disease, is by changing their food and 
atmosphere as much as possible at frequent intervals ; and in 
relation to this fact, it is interesting to note that many of our 
choicest vegetables, including Asparagus, SeakaJe, Cabbage 
(and its numerous forms), and Gelery, are natives of our sandy 
sea-shores ; and after growing for ages in poor soil and exposed 
positions, they have b^ome succulent by cultivation and selec- 
tion in the garden. 

Cultivators as a rule do not pay sufficient attention to the 
careful selection of the plants from which they intend to save 
seeds. Careful and intelligent selection is, however, the only 
way to retain any good variety in its pure state, and neglect of 
this precaution often leads to a degenerate crop. Nor is this 
result confined to seeds alone ; for as the^ihdividual branches, 
and even parts of branches or buds, are very variable even 
on the same tree, as great care should be taken in select^ 
ing buds or grafts from early or late, or fruitful and healthy 
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branches, as in ti^jcase df seed parents, this selection being to 
some extent regulated by the purposes for which {^opagation 
is effected, taste, or convenlenee, and in hjarniony with locality, 
soil, or climate. 

Among plants the most Hbely to repay the labopts of a careful 
hybridiser are those whicjt bei^ yimle andxfetnale flowers sepa- 
rately, either on the same na m Ciicobtbe^ Melons, Oaks, 
and many Conifers, or OH s«pi^>plaikU» as in the case of many 
Palms, Aucuba, Gmy^mA olhm^^-in fiuk, newrly all moncecious 
and dioecious plants seem predispoised tO hybridise freely with 
each other ; and some other plants which, strictly speaking, are 
herm^hrodite, or have both male and female organs in the 
same flower, as in Primuii^ Linum, Lythrum, some species of Pas- 
siflora, and Forsythia, which are practically dioecious, since they 
never or very rarely fruit unless fertilised with the pollen from 
another species. Another large group of plants to which the 
intelligent hybridiser should direct his attention are the Orchids, 
Asclepiads, many Pea-flowers and Melastomads, the Lobelia 
family, Ericas, and indeed all others which, like those just 
named, show either by the curious structure of their blossoms 
or the functions of the sexual organs t^at insect agency is 
essential to their fertilisation. Other plants naturally favour 
cross fertilisation by the alternate development of the sexual 
organs in the same flower, and of these Agaves, Hellebores, and 
nearly all the Calceolarias are excellent examples. In the case 
of Calceolarias, the style is receptive long before the pollen is 
shed by the anthers of the same flower; and in Agave the 
reverse of this takes place, the stigma not being receptive or 
capable of impregnation until after its attendant anthers are 
withered. All plants which exhibit this irregular development 
of the sexual organs, like monoecious and dioecious plants, or 
such as require insect agency, rarely fail to repay the attention 
of the hybridist, and should be preferred for all scientific ex- 
periments, since the chances of accidental self-fertilisation are 
here reduced to a minimum. Orchids and Asclepiads m 
perhaps the ^fest of all plants with which to conduct scientific 
hybridising experiments. In all matters of propagation, whether 
sexual or vegetative, the idea of possible improvement shotdd 
always be present in the propagators mind. It is not enou^ 
to save seed and take cuttings merely to increase or reproduce 
a plant ; but in all cases the selection of seeds, cuttings, grafts^ 
buds, and stocks should be intelligently made, with the Object 
of improving the future generation in addition to the mere lact 
of originating it In other words, do not let the teabi be led 
by a dexterous han^ but, above all, let the hand, however 
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dmr in itself from force of habit, be guided by a mind bent 
CO betterini or im|»roviog the individuds to which life, or a 
a^tamte existence, is to be given. 

Notwithsttnding the enonnous strides made in the in^nove- 
ment and varigtion of our florists' dowers, fruits, and vegetobies, 
th^ yet remains a wide field for further imj^ement Hy- 
bridisers and crossbreeders work too much in the same groove, 
one following the other. No sooner does a Dominy, a Seden, 
a Bause, a Rivers, or a Laxton originate a new race of flowers, 
fruits, or v^etables, than a host of imitators set to work on 
the same plants, and we are surfeited with tens or hundreds, 
as the case may be, of seedlings which resemble each other so 
closely that we are bewildered with a host of indefinite forms, 
and turn with a sigh of relief to the old species or types. It 
was so with Fuchsias, Calceolarias, Pelargoniums, Coletts, 
Caladiums, and it is equally as bad in the case of such vew< 
tables as Peas, Potatoes, different kinds of the Cabbage famuy, 
and Cucurbits. What we really do want is original worn 
among distinct types not yet hybridised ; and there is not the 
slightest reason for the cultivator to confine his experiments 
solely to garden-plants, since those of the farm and the forest 
are equally useful, and in many cases more permanently 
beneficial. 
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Ii^ many small private gardens, m separate structure is 
required for prcMgating pmposes, one of the vineries or 
cocumber*pits anoming aU the requisite accommndation--a 
common g^den^frame, or a reduced form of it, being employed 
for tender cuttings, or for choice seeds which require a close 
and humid atmosphere. In large gardens, however, the pro- 
pagating house is, or ought to be, a separate one ; and in the 
hands of an intelligent cultivator it is at once one of the most 
interesting, and at the same time most profitable, of all garden 
structures. The size of the house must, of course, depend on 
the retjuirements of the place ; but it is advisable to have a 
l>artition in the centre, and the hot-water apj^aratus should be so, 
arranged that both divisions can be heated separately, and while 
one is kept at a tropical heat, the other may be of a greenhouse 
temperature, so as to serve for the multiplication of hardy and 
half-hardy trees, shrubs, annuals, or herbaceous plants. Span- 
roofed houses are the best, but a lean-to house or pit also 
answers well. The hot compartment will not require so much 
air as the cool end, but it is always advisable to provide ample 
ventilating apparatus at the time such structures are erected. 
As to aspect, a position due east and west answers well, and 
it should be sheltered from cold winds. As a rule, the 
closer and more genial propagating houses are the better, and 
building them partly below the ground-level not only renders 
them naturally less liable to suffer by external changes of 
temperature, but also by the same token saves fuel. Neat 
little span-roofed houses, partly — say two feet — below the 
gmund-level, are generally the most satisfactoiy. As to the 
dimensions, they can be made to vary according to circum- 
stances of site and other peculiarities of situation ; but a house 
twelve feet wide, and eight to ten feet high at the ridge, is 
a convenient size, and generally suitable. As we have ^d, 

B 



1 8 PROPAGATING HOUSES AND PITS. 

warm and cool compartments are desirable ; but where opera- 
tions are to be extensive, separate warm and cool houses may 
be erected. As a rule, it is best to heat the propagating 
house from a separate boiler, of which the propagator or his 
assistant takes full charge at least during the day; but in many 
cases, and especially^n private establishments, it may be heated 
along with the other houses. It fhould always be borne in 
mind, however, that the inmates of the proi>agating house are 
peculiarly delicate and sensitive to any extremes of temperature, 
and ample heating power should always be provided, to prevent 
future accidents and disappointments. Shading materials are 
of peculiar value to the propagator ; and apart from the usual 
shading material — stout canvas mounted on wooden rollers, 
to be worked by a pulley outside the house —particular portions 
of the house or pit often require to be shaded wth canvas or 
mats, and low houses partially below the ground-level are in 
these cases very suitable. At one end of the house or pit 
it is convenient, if not actually necessary, to have a potting or 
propagating shed, and this should also be heated wiA hot- 
water fHpes, so that no injury may be received by the young 
plants and seedlings which are brought here to be pricked out 
or jK)tted off. This shed should communicate directly with 
the warmest end of the house, and should be fitted up with 
benches, bins for soil, sand, peat, crocks, &c., shelves or com- 
partments for pots, pans, bell-glasses, tools, and other appli- 
ances; while a shelf or cupboard may be added to contain 
memorandum-books, catalogues, and delicate implements. A 
nest of drawers for seeds should be added, and the amateur 
may also add a small library of books treating ol the plants he 
most admires. Here also hot and cold water should be obtain- 
able. As to the fittings of the house itself, little need be said 
except that a path down the centre at least a yard wide should 
be left, and brick side benches about four feet wide, constructed 
on either side, as shown in our illustrations. Cases* or frames, 
tan beds, and shelves near the glass, should Mso be provided. 
One of our sections represents a very useful iHX>pagating house, 
constructed over a cellar, — an anangement mu^ to be recom- 
mended wherever practicable, as the body of air thus obtained 
below the house conduces to a more regular tempcpiture, and 
at the same time it is very handy for preserving or in which to 
store bulbs, tubersp &:c., throughout the winter v months. A 
cellar of this description is^ways secure from frost, and, is 
especially useful for storing Cannas, Solanums, and many oAer 
subtropical or ilowei^gafden plants, as also for Hippeastruuas 
4nd other deciduous bulbs, Gloidmas, Gesneras, Achiihenes, 
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Tydeas, and even for selected vcMttaUes for send purposi^ 
such as Carrots, Beet, Potatoes, Iwsaips, Stiulty, im m»tty 
others. The walls of the cellar are ak^Md bcdtresa- 

like, so as to better resist dte pntMsute of die soil ftom snliMMlt : 
but, if preferable, the walls oaa be canted dewiAtenited>t, a)hd 
buttresses formed at intenniis. The mof <lf the muse is 
shaded when necessary l^fsjinvas rollers (» a) — these being 



House with Ctllar heneatk in whch to store Dahtios, MinUniis* 
anet other Tubers 


rolled up under the terminal coping by cords which work over 
pulleys 8 indies in diameter fixkl at the ends of the rollers 
The outer'ventilaton are diown txhb, and throng these w is 
admitted into the chambers beneath the stage throuid* which 
the hot<water pipes are eondtfoted for bottota4ieat ; wfaBe 
through the valves at r r the heated air can be adtttitIM into 
die ^os|diere of die house, the heated air of which escs|MS 
thro%h the vmtilator at i, over which a sheet Of wim gtim 
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or perforated zinc is stretched to prevent draughts of cold air 
from without, and also to exclude insects. The outer walls 
should be at least 9 inches thick if solid ; but a still better plan 
is to build the wall hollow in the centre, so as to enclose a 
stratum of dry air, the cold or frost resisting properties of 
which are well known. The wall-plates and rafters should be 
of the best red deal or pine, well painted, and the whole glazed 
with 21 oz. glass free from specks or rings. Common white 
deal rafters and wall-j)lates, although cheaper in the first in- 
stance, soon commence to decay when subjected to a hot 
humid atmosphere. The internal fittings and arrangements 
are self-explanatory. Access to the cellar can either be made 
from the shed or stoke-hole at one end of the structure, or by 
a trap-door in the floor of the house, a short ladder or pair of 
stei)s being used to effect the descent. 

As a rule, the propagating house or pit is a kind of 
sanctum sanctorumy a holy of holies, into which the high 
priest alone — /. e.y the propagator — or other responsible per- 
son, is allowed to enter; and this is almost a necessity in 
most cases, since the thoughtless plucking of a single flower 
may destroy the hopes of months, and perhaps years. Apart 
from its use in the way of raising seeds, rooting cuttings, or as 
affording the recjuisite conditions for insuring the success of 
delic'ate surgery and manipulation in the way of grafting, 
budding, or inarching, the propagating house is generally 
selected as the best place for conducting experiments in the 
crossing or hyliridisatlbn of tropical plants, and it thus becomes 
a most attractive source of recreation to the intelligent hor- 
ticulturist, be he master or man. The ventilators of houses 
used for hyliridising ex|>eriments should be covered with wire 
gauze or perforated zinc, so as to exclude bees and other 
honey-seeking or pollen-eating insects. Give an earnest bybrid- 
iser a snug little heated pit or house about the size of a 
saloon railway carriage, and what has he not in Kis power to 
accomplish in the way of originating new forms of vegetation ! 
In trade establishments, small span-roofed houses are add^ to 
the propagating department, and in these the young cuttings, 
iseedljn^, or grsAfA plants are grown on for sale. 

Most plant-growers are aware of the good results attainable 
in low span-roofed structures where every plant is close under 
the glass, and consequently fully expos^ to the light Odr 
market-growers, who product hundreds of fine sturdy little 
flowering-pliMitB for the liondon markets every week during 
the seas^ appreciate these structures very highly; and the 
- best of are content with these low houses, and a sells of 
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cool pits and frames for hardier jdants. In loise CM** they 
may be sunk partly below the |roiBid*leveI aM advantage, 
but this is scarcely necessary in exposed m bkw 

jiositions. If there is no ixopagMiBg flit on thenrealies, o^e 
of these houses makes an excwldllt SMMtdtute mm the aid of R 
few small one-h^t frames, oP nmiei a fo* Ml<a^lasBes or roro- 
mon hand-lights ; while for ^prowing on young hesli-routed 
plants they are just the thing. 

Our engraving illustrates m section one of these economical 
structures, which, for alt practical puriioses, are ten times more 
lumful to the amateur who really wishes to grow or improve 
plants than the fancy greenhouses usually attached to villa 
and suburban residences, and in many of which a clever pro- 
fessional gardener aiuld not grow plants successfully. One 
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of these little structures thirty or forty feet long \% amply 
suihaent for the requirements of most amateur hybndisers, and 
a little compartment can readily be partitioned off at the 
wannest end, and heated with extra row of pipes ; this will 
serve all the requirements of a propagating house m a sinall 
private garden. 

For the multiplication of conifers, hardy evergreen or decidu^ 
ous shrubs and trees, either from cuttings or seeds, low frames 
or brick pits are often of great service; and even turf pits 
covered with canvas stretcHed on woo^n frames may be 
turned to good account for various propagating purposes. 

Our illustration (p. 22) shows one of these low ftmtnaiiaaudi 
used jH^nursexym^n and others in the North of Eng^aiid and 
ScotlaBo^ where they are placed on a bed of flax xefhse or 
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" pob ” the latter being, say, a foot or ei^^teeh inches thidt. 
Over tins substance a few inches of fine sandy compost is placed 
to receive the seeds or cuttings. Beds made of “ pob ” letain 
their gentle and regular heat for several months, the only diffi* 
<mlty being to get the refuse flax thoroughly moistened, either 
with warm water or steam, previous to its being used. These 
low frames are very useful for raising seedling Rhododendrons, 
Aucubas, Araucarias, and many other handsome ornamental 
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garden or forest trees or shrubs ; and in every garden they 
deserve a place, as, when not wanted for propagating purposes, 
they form adiniral)le shelter for ihouc alf)ine and herbaceous 
j)lants in jiots. hor the propagation of many herbaceous plants 
from cuttings— and esjietially for Auriculas, Pinks, Cahiations, 
Pelargoniums, PentsttMnons, Wallflowers, Phlox, tS:c. — light 
wooden frames < overed ith oiled tea-pa])er are very useful, as 
they economise sun-heat by preventing radiation during the 
night ; indeed, in this respect they are superior to hand-lights. 
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DouBTtEss many will look here for instructions as to the 
general management of seeds, for few things are more per- 
plexing to the amateur cultivator. How shall I sow my seeds ? 
or when is the proper time to sow Wallflowers? and hundreds 
of similar (juestions, are annually received by the [)atient 
editors of our horiicultural journals; and it was parti} to meet 
lases ||ke these that the present section was vntten. The 
management of seeds may be considered under two heads — 
seed-saving and seed-sowing, and we shall commence with the 
first-named branch of the subject. 


SEED-SAVINC.. 

It w'as formerly necessarily the practice of all horticultunsts 
to save their owm seeds, but tt is now ejuite optional whether 
they do so or not, as the nurseryman includes it as a very im- 
portant branch of his business ; and it is frequently both better 
and che^F' to buy seeds than to save them. Most of our 
principal seedsmen have extensive seed-farms in favourable 
parts of the country, where great care is taken to keep the sorts 
or varieties pure by weeding* out bad varieties, or ” rogues," 
from the seed-bearing plants. This careful selection of seed- 
bearing plants is an important matter; for if plants were left to 
themselves, and seed gathered indiscriminately, the strain or 
variety, no matter whether flowering-plants or vegetables, would 
so<m degenerate or revert towards the type or species from 
vhidi it had been originated. In the case of Cabba^ Broc- 
coli, Turnips, afrd other plants which are easily mteied 1^ 
ooairfeittlmtion, it is necessary to grow the varieties quite 
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separate from each other ; and it is a common practice to send 
the seed to different parts of the Muntiy, where it is grown in 
a field or plot by itself that is quite separate from any other 
brassicaceous plants, otherwise the variety would become de- 
teriorated, just as is the case when several kinds of Melons or 
Cucumbers are grown in the same house or frame. Some- 
times, however, as is well known, this promiscuous inter- 
breeding results in producing one or more new forms of even 
superior quality; but even this does not compensate for the 
loss of a valuable and known strain of uniform quality which 
is 'much w'anted, and perhaps bespoke or sold while in the 
seed-beds. Many flower-seeds are grown on the Continent, 
especially in Germany; indeed the Prussian seed-farms at 
Erfurt are well known for their excellent strains of Stocks, 
Primulas, Balsams, Asters, and many other popular flowers. 
The Erfurt strains of Asters are very fine ; and the seeds of 
Asters, as well as most other Composites, ripen better under 
a hotter sun than ours, as they are extremely liable to suffer 
from dampness in the atmosphere. Good culture, added to 
careful selection, does much to insure good seeds; and as 
many j)lants produce more seeds than the)^ can ripen i)roperly, 
it is an excellent ])]an to remove or thin the flow er-si)i^es, or 
take off their tips when flowering, so as to thrown all the vigour 
of the [flam into those that remain. I'his is often done in the 
case of Wallflowers, Stocks, Clarkias, and similar nlants ; and 
the result is perfect seeds, w^hich are found to produce finer or 
a larger proportion of double flowxTs than those left to chance. 
In the case of double-flowered plants, if we exce})t Fuchsias, 
the seed has necessarily to be gathered from either single 
or only partly double flowers; and it is best to gather the 
seed of such flowers as are semi-double, as this shows their 
tendency towards the desired quality. Thus, from the seed- 
beds of Stocks, all perfectly single varieties are%arefully 
weeded ; and the same is practised m the case of Balsams and 
other annual plants in which double flowCTS are most highly 
prized 

We have al]u4ed to the great care necessary to keep any 
distinct variety pure, or what is technically termed ** true to 
name ; ” but in many cases this cannot be done, and then the 
energy of the cultivator is directed towards obtaining and pre- 
serving by selection what is called a ** good straJh.** In plants 
which vary very much from seed, such ^ Calceolarias, Cine- 
rarias, Chinese Primulas, Balsams, Zinnias, Asters, and many 
other annuals, it is impossible to db more than save the ||bed 
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stock grown^ great care beini m MNisi^'i^Cdon ThetM^ 
plants are set near together» did iti cailM4 by the bfheze or 
by the bees ; and in thw wof a gieat variety o? veiy beautiful 
flimen, scarcely two being exacdy altke, may be obtained. 
Messrs Smith & Sotis of Duliri^h save from a pound to a 
l^und and a hatf of Cineraria seed every year, and a propor- 
tionate quandty of Calceolaria seed 11ns is conbidered a 
large quantity, and several large pits are devoted to the seed* 
bewng plants* but then it must be borne m mind that good 
Cineraria or Calceolaria seed is worth from jCxo to per 
ounce, and Primula seed even more, if it is known to be saved 
from a first-class strain. From a houseful of Fuchsias, Mr H. 
CAnnel— who is well known for his new varieties of this favourite 
plant— only obtains about a quarter of an ounce of perfect 
seed, the value of which cannot be calculated, as it is never 
sold. The seeds of many plants are gathered indiscriminately, 
but these are prmcipall) for the propagation of hedge i)lant.s, 
such as Hawthorn, Holly, &c,and such forest-trees os Oak, 
Ash, Sycamore, Pines, Tirs, and other Conifers, but m the 
latter case, care in selecting acorns, keys, or cones, is not to be 
lightly thought of. 

Many Conifer seeds are now imported from California and 
other parts of North America, and these imported seeds are by 
many considered superior to those of home growth— (see 
Conifers). Soft or pulpy fruits, such as Strawberries, Rasp- 
berries, Blackberries, Gooseberries, Currants, and others of a 
similar chaiacter, are rarely propagated from seed, although 
one can scarcely imagine such fimits to be perfect, or so near 
perfection as they might yet be made by cross-breeding and 
more careful selection. American horticulturists have much 
improved their native Blackberry both in sire, fruitfulness, 
and flavour, yet we neglect such a wholesome fruit here at 
home. Keen’s Seedling Strawberry was a few years ago oon^ 
sidered the best for fruit-growers as a main crop for market, 
but it is now far surpassed by half-a-dozen othm ; and even 
the antipathy of the deliciously-flavoured British Queen to 
soils might be overcome, one would think, by a little care 
in cross-breeding, or perhaps raising directly from seed. 
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IWe is undoubtedly a limit to the improvement of most 
; but Currants like Grapes in size, and Gooseberries of 
similar proportions to a small Melon, are not impossiUe, one 
would think, judging from the results already obtained. Attem 
tion to gather or harvest seeds in dry weather, and just as soon 
as they are perfectly ripe, is essential, Many seeds contained 
in dry pods or capsules are separated by beating or by rubbing 
in the hands. Pulpy fruits, as Melons, Cucumbers, bush 
fruits, and Strawberries, require different treatment. Some 
separate the seeds from the pulp by washing and straining in 
clean water ; but it is advisable to do without this if possible, 
as, unless the seeds so separated are very carefully dried in the 
sun or before a fire, they turn mouldy and decay that is, 
unless grown at once. I have adopted the following plan in 
clearing Cucumber and Melon seeds ; and it is equally appli- 
cable for all pulpy fruits, if the quantity to be separated is not 
very large. Cut open the fruit and separate the seeds as deattb- 
as possible with the fingers, laying them on a coarse dry tOWOl, 
in which they are to be rubbed until dry. The pulp quickly 
becomes absorbed by the cloth ; but in some cases two towels 
may be ntn^essary, one to absorb the bulk of the slimy pulp, 
and the other to thoroughly dry the seeds. Seeds so treated, 
and exposed for an hour in the sun on a sheet of paper, may 
be at once wrapped up and j)ut away without any fear of 
mildew or mouldiness. Most dry seeds, as Cabbage, Turnips, 
and flower-seeds, are winnowed or cleaned by machinery ready 
for the market. It is as well to bear in mind that all seeds 
should be saved from the most perfect plants of their kind ; 
and they should be harvested as soon as they are ripe, and 
in dry weather. Thinning seeds, where it can be conveni- 
ently done, is as essential to the production of plump, well- 
developed seeds, as thinning Peadtes or Grapes conduces to 
finely-developed fruit; while suitable soils and good cultivation 
are just as important in one case as the other ; yet we often hear 
die half-contemptuous expression, Oh, I only stuck them in 
there for seed ! All seeds are best left on the plants until 
they are ripe, but some plants do not ripen all their seeds at 
once; hence, as in some are cut when comparatively 
green, but with considerable stem attached, and those seeds 
are as good as, in fact germinate more freely and sooner than, 
those left to nature upon the growing plant. Tie seed in such 
cases should be fully formed, and is better if kept in dte husk 
or pod until ready for sowing. 
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ceives seeds of whidi he knots lon#)| tfUievai^ Of vm httle, 
as die case may be. The ex^neaceo htxticiimiiit^ tt wen 
up, as a nde, m the temperature and other coaditkins best 
suited to the germination of the seeds of moatgerden-piaiits; 
and woen he obtains unknovo seeds ftom abroad, he, from 
past emxnence and mqieriment, seldom fails, if they are 
m good condition. All I shall here attempt mil be to nve 
suirn general mstructions on sfed^mng as may be tuefuT to 
the young horticultunst and to mexpenenced amateur culti- 
vators. “ How deep shall I sow my seeds? ” w a very common 
question, and one not difficult to answer, since it depends 
mainly on the sue of the seed and constitutional vigoui' of the 
plant A depth of about two inches is sufficient lor the large 
seeds of such strong growing plants as Peas, Beans, C ereals, 
and others of a similar character, indeed there art scarcclj 
any seeds which should be sown deeper, m the open ground, 
than this Por such medium sued seeds as Onions, Lilies, 
Tulips, Hyacinths, Cabbage and other Brassicas, Carrots, 
Antirrhinums, Sweet Williams, Wallflowers, and hardy annuals, 
a depth of from half an inch to an inch is amply sufficient — 


half an inch if they are small, and about in inch if large Dr 
Regel has demonstrated that the covering of soil is only neces- 
sary to preserve an equable condition of moisture around the 
seeds If some of the finest and smallest seeds — as, for instance, 


those of Calceolarias, Ericas, Rhododendrons, Epaens, &c ■— 
are sown on the surface of the soil, and an equable condition of 
moisture maintained by covering tbe pot mth a pane of glass, 
the seeds mil germinate in tbe fidl sunshine mutm better than 
if thw had received a slight covenng of soil This is a plain 
proof that absence of light is not absolutely necessaiy for the 
gmmination of seeds. The smallest seeds — those like^ Ane 
gunpowder or sand, of which Pnmulas, Calceoktiaa, Gloxinma, 
nnks ai^ Carnations, Swee^BaaI, and many Others, may 
be mentioned as examples^-ficaicely require to, tad faidMd 
should not, be covered at ail ; and it is pnnapally with deUcate 
seeds, like those just mentioned, that the amamur frula, All 
very amall seeds, even if hardy, m best sown on the Sttf&ce of 
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wdMrained pans of ftne moist earth, and placed In a cool 
frame or in heat, according to die season of the year and the 
hardiness of the plant. Some prefer to Water the compc^t 
first and then spnnkle the seeds on the moist surface, while 
others pret»are the pan and sow the seeds on the smoothened 
surface, and then press them with a flat bit of circular board 
like that used to smooth the sand on the surface of pots for 
fine hard-wooded cuttings ; and as it is next to impossible to 
water fine seeds like those named with the finest rose without 
displacing them or washing them away, it is best to plunge the 
pot or pan for a minute or two in a shallow vessel of tepid water 
until the whole body of compost becomes moistened by capil- 
lary attraction. In both cases, a covering of damp brown 
paper or canvas is spread over the pot or pan, to prevent the 
soil from becoming dry by evaporation before the seeds ger- 
minate. Some use a light covering of damp moss for the 
* same purpose ; but paper, or a sheet of glass, is much handiet, 
and decidedly the best. Care should be taken to remove the 
paper dr moss as soon as germination is observed to have 
taken place. The great essentials to the growth of seeds are 
heat and moisture together witli air, and darkness is often 
advisable (if not actually necessary) until the young seedlings 
appear above ground. Nearly all seeds, even those of hardy 
l)lanls, germinate best in a moderate heat of, say, 50° lo 60'", with 
a humid atmosphere, notwithstanding that the seeds of some 
plants, as Groundsel {Senecio), Chickweed {Stellaria), or Shep- 
herd’s Purse {Capsci/a), will germinate readily in the open air 
during the winter seJion, or when the thermometer is only a 
degree or two above the freezing-jjoint. As a general rfile, the 
seeds of all i)lants germinate better in a temperature at least 
ten degrees above that in which the plant grows naturally. 
The deeds of all hardy an 4 half-hardy plants grow freely in 
a genial airy temperature of from 50® to 65®. Intertropical 
plimts, or such as require the protection of a warm greenhouse 
for most part of the year, shofild be sown in a heat 6f from 65® 
to 80®; while seeds of stove-plants, from the warmest parts of 
the world, should be sown on a genial bottom-heat of 75® to 95®. 
Dr Re^ gives the following information as to temperatures : 
The minimum temperature at which germinatioir takes place is 
from 38® to 40® for Lentili, Clover, Lucerne, Whe^l, Barl^, Rye, 
Mustard, Radishes, and Cress ; 43® for CiuTOts, Broad Beans, 
and Spinach ; 45® for summer-blooming plants ; 4S® for Buck- 
wheat and^Mabe; 50® for Beans, and 55® for Pumpkins, llie 
maximum temperature at which germination takes place is 
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days, in a temperature of frmf fo 4j^*l fo fo i^ty- 
five days, 55® to 60"; in ten «o lar^ daya^ 94" to |do^ Fdr 
tropical se^ we have named a leittperatuie of from 70^ to 90", 
but there are some seeds which require a still greater heat to 
cause them to germinate ; for instance, the seeds of the gigantic 
Water-rose of the Amaron rivi^ require a heat of from 95® to 
105" before they will germinate. ^ 

If seeds are to be sown as soon as they are gathered, it is 
as Well to observe that the germ or embryo of the seed is fully 
capable of perfect gerinmatjon long before the seed has arrived 
at that perfect state of ripeness or matunty which is necessary 
to insure its keeping proi>erties ; and if seeds are gathered at 
the first stage, or sown as soon as the emliryo is f>erfect, they 
geifminate much (juicker than vhen perfectly npe >Ve see 
illustrations of this fact in wet seasons, when the seed of cereals 
fre(|uently germinates in the car 7 he reason that young 
seeds, or seeds sown directly they anive at that stage of per 
fection when healthy germination is possible, grow more 
quickly, is because they contain less uirbon than those pcrfectl} 
hardened and dry , for the more carbon a seed contains, other 
things being equal, the longer that seed is in germinating, 
becausq^U must get nd of a large proportion of that stored-uj) 
carbon ere it will grow, or, m other words, after nature has 


stored it with sufficient carbon to insure its keeping jKiwer 
for one or more years, certain important chemical changes 
must take place before it can develop leaves and roots. 
Naturally, when a seed falls or is sown in moist earth, it 
absorbs water from the soil, and also decomposes it, if the seed 
is in a healthy state ; but if the seed is unhealthy, its tissues, 
instead of separating oxygen from the water, and thus gettmm^ 
rid of the superfluous carbon in the form of carbonic acid gas, 
become clog^ with superfluous moisture, and rot Moisture, 
then, is one of the greatest aids to germination, but the amowt 
of moisture essential is a most important point Strong-growings 
h^thy seeds may be placed in a shallow vessel ana ocvef^ 
with water until germination takes place, when they nlay either 
be potted or pjbmted out in the soil; but, on the otfrer hand, 
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this treatment would be certain death to many delicate seeds^ 
which will not germinate unless sown on the surface of moist 
compost, and covered over, so that they are surrounded by 
water in the state of vapour, — a method commonly practised 
with such delicate seeds as Primula, Gloxinia, Cksnera^ 
Calceolaria, and Achimenes, Whenever healthy seeds rot 
instead of germinating, in nine cases out of ten excess of 
moisture in the soil, or irre^lar application of heat and 
moisture, has caused such a result ; and it may be taken as a 
rule that, the smaller and more delicate the seeds sown, the 
less moisture is essential in the soil in or on which they are 
placed. In the case of old or unhealthy seeds, the best plan is 
to sow them in dry soil, placing them afterwards in a genial 
heat aild moderately humid atmosphere, where they should not 
be watered until signs of germination appear. In this way the 
seeds are gradually supplied with moisture by the powers of 
absorj)tion or attraction possessed by all soils in proportion to 
their diyness when placed in the moisture-laden air; and this 
plan will be found to succeed where any other fails. It is 
customary to steep many strong-growing seeds, in order to 
facilitate their germination ; and seeds with very hard coats ^ay 
be immersed in water heated to 200° Fahrenheit, — the object in 
this case being to partly decomi)0.se or loosen the tissues of the 
hard seed-coat, and thus stimulate the seed to make a quicker 
growth. 

Autumnal-harvested seeds from cold and temperate latitudes, 
even w^hen placed in suitable conditions as regards heat and 
moisture, do not germinate so readily as if they had previously 
been more fully exposed to frost and moisture ; and on this 
point Dr Regel remarks that these natural conditions of ex- 
])Osure appear to have the effect of disintegrating th<t nutritive 
matter or carbon of the cotyledons, and so hastening the ger- 
mination of the young plants. In a state of nature^ Alpine plants, 
and many of the plants of Northern Europe and Asia, are sown 

the snow ; and this is especially true of Primulas, Azaleas, 
Gentians, many kinds of Pinks, to say nothing of Willows, 
Brambles^ Ro^ and other forms of noi^em vegetation. 

** ^po^ to the influence of water, heat, and air, the parts 
of a seed soften and distend ; the embryo swells and burste its 
envelopes, extending the nedc and bases of the cotyledons, 
and Anally emitting its ladide (root), which {£erces the earth, 
deriving its supj^rt at first fifom the cotyledons or albumen, but 
suteequently absorbing nutriment from the soil, and communi- 
cating it upwards to ^ young plant. The iganner in.which 
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most monocotyiMonous ptai^ The iaa#dofia ei#f remain 
underground, sending up their pturhule mm the centre as an 
oak, or fitrm the side of their dongated neck as in monoooty- 
ledohs; or they rise above the Iffottnd, acquire a green colour, 
and parfbrm the ordinary functions of leaves, as in Radish and 
most planta In the Mangrove, gemination takes plane in the 
pericarp (or fruit) before the s^ falls from the tree ; a long 
threadlike caulicle is emitted, which elongates till it reaches 
the soft mud in which such trees usually grow, where, it speedily 
strikes root and separates from its parents. Trapa natans has 
two very unequal cotyledons; of these the larger sends out 
a very long petiole, to the extremity of which are attached 
the^ radicle, the plumule (or young stem), and the smaller 
cotyledon. Cyclamen germinates like a monocotyledon; its 
single cotyledon does not quit the seed till the end of germina- 
tion, and Its caulicle thickens into a fleshy knob vhnh roots 
from its base. The Cuscuta, which has no cotyledons, strikes 
root downwards and lengthens upwards, clinging to anything 
near it, and performing all the functions of a plant without 
either leaves or green colour of its own. In monocotyledons 
the cotyledon always remains withm the seminal integument, 
while Its base lengthens and emits a plumule In Cy<\as, 
which has two cotyledons, the seminal integuments open and 
the radicle escapes.” — (Lindley.) 

From the * Flore ’ we learn that two chemists of the Academy 
of Brussels, Messrs Dehifian and £<L Landrin, have made some 
interesting discoveries relative to the germination of seed It 
is well known that the action of the air and the presence of 
water are necessary conditions ; but hitherto the mode of action 
of th^ two agents has not been fiilly understood. MM. 
Deh^ian and Landrin have been enabled to throw some light 
on these mysterious phenomena. It is now ascertained mt 
the effect of water is to soften the covering of the seed so as to 
render it permeable by gas. When they have imbibed soffickmt 
moi^uie, the tissues of the seed acquire the property of con*’ 
gafes. This condensation cannot take plaoe without 
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producing heat ; the oxygen, liherefore, nrhich has penetrated 
the tissues is sufficiently heatfd to cause oxidation, and the 
danse(}uent awakening of vegetable life. According to the 
C3q[)eriments of MM. I^hdian and I^drin, the condensation of 
the gases in the seed is the first commencement of germination. 
If this condition is not produced, whether from want of water 
or because the air cannot reach the seed, there can be no for- 
mation of the immediate prindples necessary for the evolution 
of the germ. These experiments, although highly scientific, 
are very interesting from a practical point of view, as they 
enable the cultivator to determine the influence which 'the 
solidity of the soil, the dryness or the excess of moisture, 
the depth of earth in which the seed is placed, may have 
on the success of the sowing. Experience has already taught 
us much on these matters ; hut scientific method^, corro- 
borating as they do the observations of practical men, can 
alone point out the sure means to be employed to bring about, 
desired results. 

A weak solution of cJkali quickens the growth of some seeds, 
and lime-water has been recommended as a steep (or cereals, 
coniferous, and other seeds; but it must be used in a weak 
state. The secret of success in using lime would seem to be 
its affinity for carbonic acid, which it extracts from the seed, 
and thus induces ^ more rapid germination than the application 
of heat and moisture alone. Humboldt employed a weak 
solution of chlorine, which possesses the power of deconfiposing 
water, and thus setting oxygen at liberty ; and diluted oxalic 
acid has been successfully used in the case of very old seeds. 
Camphor has long been said to possess the projierty of hasten- 
ing the germination of seeds, and similar properties have been 
attributed to bromine, chlorine, and iodine. M. Heckel has 
recently experimented with these substances, and the results go 
towards proving the correctness of this assertion. Radi^- 
seeds, simply moistened with pure water, germinated in eigl^t 
days ; similar seeds, kept moist with iodine water, gei^inated 
in five days, with bromine water in three days, and with chlo- 
rine water in Uwo days. The monobromide of camphor 
ochibited even greater quickening enetgy than either of its 
constituents used separately, or than a simple mixture ot 
bromide and camphor, germbation occurring after a mean 
interval of thiity^ix hours. Alkaline borates ^and silicates, on 
the other hand, were found to retard germination, even when 
used in relatively small proportions ; stronger solutions checking 
germination for an mdefinite period. Arsenious acid and the 
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soluble aneniates {mveuted g#mlBMioa idbofUAter by dcMiby* 

ing the germ or emb^» 

Heat assists germination hf i|iitelDenili* the aetjeh of the 
tissues; and d^kness is ^Atvoomhle to the liberstiM of die 
carbon and the formation of adM process 

which takes place in the gi^oyh of «B The ndative 

length of time in which seeds i^vaiiahle; some^ 

as Mustard, Cress, and Radishes, ^ eis^te, appearing above 
the earth a few hours after they are sown, while other seeds lie 
in the ground for years. Seeds of many hardy trees and 
shrubs, as Conifers, fiawthom^ &rc., germinate the first or 
Secoi^ year ; white, if the ground is left undisturbed, straggling 
sieedlin]^ make their appearance for years afterwards. Some 
seeds will germinate after having been kept above ground for 
many years, while others fail to grow the second year, — and the 
fact is as unaccountable as it is true. Seeds buried deep in 
the earth — tliat is, below the effects of air and external tem- 
perature — retain their vegetating power for lengthened periods, 
and spring into life again when brought itear the surface, so as 
to be influenced by heat and air. Evidence of this is afforded 
by tile deep cuttings made for bridges and railways in nearly' 
ail parts of the country ; and it \m 11 be found tliat the botany 
ol rulway embankments is often far richer than the adjoining 
country. 

The quality .ind si/e of seeds, as pointed out many years ago 
by Mr T. A. Knight, demand some attention, since on these 
l>oinls the success or failure of a crop in a great measure 
depends. Dr Cxustav Marck has recently published a valu- 
able jjaper on this important subject, embodying the results 
of a great number of exjjeriments made by him at the ex])eri- 
mental stations at Halle and Leipsic. Most convincing proof 
of the superior value of large seed is furnished by the results 
of sopie of his experiments in the garden. Beans and Peas 
were planted in the garden, small and large seeds of each 
kind being planted on adjacent plots, the Beans 12 inches 
apart each way, and the Peas in rows 10 inches apart and a 
inches asunder in the row. The crop was carefully harvested, 
and measured when ripe, and the progress of growth was closely 
watched during the season. The larger and more uniform 
growth of the ^ants from the larger seeds, from the beginning 
to the end of the season, is shown in the condensed tabular 
form in which we have arranged the results of these experi- 
ments. Height is given in inches, and weight in ounces, if 
not otherwise specified. 

c 
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seed-sowing: 


Beans. 

May 23.— Height of plants, . , . . 

Average luiml^r of leaves, . 

June 9.— Height of plants, . . . . 

June 1 1. — N umber 01 plants in bloom, 

June 1 7. — All the plants in blossom. Ten average 
plants taken up from each plot. Average 
Height of plants, .... 

Average number of leaves on each plant, . 

A’ggrcgate weight of the ten plants when dry, 
in grains, .... 

July 31. — Pods fully formed. Whole number of pods, 

Aug. 5. — Crop harvested. Total weight of haulm and 
pods, . . . • . 

Weight of seed, first quality, .... 

Weigltt of seed, second quality, .... 


Plants 

Large Snail 

Seed. Seed. 

6—8 3—9 

8 6 

12—5 

45 12 


24 20 

13 El 

837 576 

3138 2799 

219 183 

162 121 

6 2 $ 


In whatever way the plants are compared, and however 
minute the measurements that are made, the advantage remains 
always with the plants from the large seed. The much greater 
uniformity of growth cannot be shown in the table without 
taking too much space, but it aj)pear.s all through the details 
given in the original paper. 1 o give one or two instances : 
Of the ten plants taken up on June 17, all but one of those 
from the large seed had its leave.s as given in the table, and the 
odd one had twelve leaves; on the other hand, of the plants 
from the small seed some had ten, some eleven, and some twelve 
leaves, and one had thirteen. "J'he uniformity of the plants from 
the large seed was marked. At the rate given in the above 
table, the increased yield ]>er acre of seed of the first quality 
that may be obtained by the use of large seed rather than small 
would be 250 11 ). A similar course of experiments with, Peas 
gave the following results : — 


Peas. 

Plants fibm- 
large Small 
Seed. Seed. 

May 23*'— Height of planip, .... 

6-8 

4-“5 

June 0.— Height of plants, , , . . 

18 

10—12 

June 19.— Ten average plants taken up from each plot : 

Average height of these plants, 

44 

34 

Average number of leaves. 

15 


Average weight of the ten plants, green, . 

II-5 

9 

Ditto, dry, .... 

2 

i— 6 

July a6.— Crop harvested : 

Total we^ht of haulm and pods, . 

Weight of seed, first quality, 

201 

192 

48-S 

19 

Ditto, second quality, 

*9 

37 




In the case ot tiie teas aanriai is dti Hie Beaiut, Hie {Mte 
from the laiger seed were better Hukik 

those from the small seed: the/iettped<»ityof ths jS^erwas 
qpeciaUy marked in resped to ^ <it jfrtelweH tsmrmfted, 

as shown in the table. Mosiid^ caiiHed 

out a somewhat similar we same 

plants, and with still more stiklof teem in favour of the use 
of large and carefully-selected seed; and in his experiments 
not only did the lai^ger seed yield a lixger crop from the same 
number of plants, but a much largpr proportion* of the small 
SMied failed to germinate in th# jarden, or at Idist to push the 
young plants to ike surface of the than of the large 

seed. 

At the January meeting (1876) of the Edinburgh Botanic 
Society, Mr Stephen Wilson read a very interesting pai)er on 

Turnip Seeds ; ” and his experiments also go to prove that 
large, j^ump, well-ripened seeds are the best in every way. 
Even in the case of tubers used for ** sets,” as with Potatoes, 
the same rule holds good. Mr Maw, in his Prize Essay on 
Potato-Culture, read before the Society of Arts, points out 
that the larger Potato “ sets ” are, up to 8 ounces each, the 
finer and heavier is the crof). 

l^arge, heavy, well-ripcned seeds secured, a mrefiil mode of 
sowing must not be lost sight of; and as the object of sowing is 
to obtain the largest and best crops from a given area, it follows 
that the system which secures this end is the best. One of the 
evils most to be dreaded is sowing too thiekly. Just the 
quantity of seed to secure a good crop should be sown, and 
no more. The seedlings should never be so close together 
that they are brought into competition for food and air; in- 
deed, all cases of thick-seeding or overcrowding are so much 
power lost — loss of seed, loss of labour in thinning out, and 
loss^of nature’s greatest power, that of growth. In the case 
of l^e seeds, dibbling is perhaps the best of all modes of 
sowing. 

The following table on the duratilb of the germinating 
power in seeds was originally published in the * Revue Horti- 
cole,’ and may be useful to those who are uncertain whether 
to sow old seeds or not The figures indicate the number of 
years in each case in which the seeds named may be de- 
pended upon as preserving their vitality or power of growth. 
In many cases the power of growth is preserved much longer 
than here stated. 
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Artichoke (Globe) 

5 

Dandelion , 

. 1 

Asparagus . 

4 

Egg Plant . 

. 7 

Basil . 

6 

Endive 

. 8 

Beans (Garden) . 

6 

Fennel 

. 6 

Beans (French) 

2-3 

Gourd . 

. 5 

Beet , 

5 

Leek . 

2 

Burnet 

2 

Lettuce 

. 5 

Cabbage 

5 

Maize . 

2 

Cardoon 

7 

Melon . 

. 5 

Carrot 

4 

Mustard 

. 5 

Cauliflower . 

5 

Nasturtium . 

. 5 

Celery , 

7 

Onion . 

2-3 

Chervil 

2 

Onion (Welsh) 

. 2 

Chicory 

8 

Orach . 

I 

Corn Salad . 

4 

Parsley, 

• 3 

Cress ((Jaidcn) 

5 

Parsnip 

1 

Cress ^Waiei) 
Cucumber . 

4 

5 

Peas . 

4-5 


Pepper (Long) 

4 

Potato 

Purslane 

Radish 

t 

5 

Kampion 

5 

Rhubarb 

3 

Salsify 

2 

Savory 

3 

Scorzonern . 

2 

Sorrel . 

2 

Spinach 

5 

Spinach (New Zea 
land) 

5 

Strawberry . 

8 

Thyme 

2-3 

Tomato 

5 

Turnip 

5 


As a rule, albuminous seeds preserve their vitality longer 
than exalbuminous kinds. Lindley, in his ‘ Theory of Horti- 
culture,* p. 79, speaking o^the vitality of seeds, says : “ Not to 
speak of the doubtful instances of seeds taken from the Pyra- 
mids having germinated, Melons ha\e been kno\\n to grow at 
the age of 40 >cars, Kidne>-lkans at ]oo, Sensitive Plant at 
60, Rye at 40, and there are now (1840) growing in the garden of 
the Royal Horticultural Societ),* Raspberry plants raised from 
seeds 1600-1^00 years old.” — (See also ‘Introduction to Botany,’ 
3d ed., ]). 35-38.) Seeds should be kept in a dry, airy room or 
cupboard, and the more eciual the temperature is the better. 
Seeds soon turn mouldy in a damp situation, and the place 
where they are ke])t had better be hot than damj). A nest of 
small drawers is the most convenient place to keej) seeds, and 
the name of each kind shouUl be i)ainted on in alphabetical 
order. Arranged in this manner they are readily obtainable, 
and there is less danger of waste, mixing, and confusion, than 
when kept in pajx'rs loosely bundled together in a way which 
neccs.sitates the whole assortment being looked over when any 
particular sort is re<iuilted. 

The following excellent practical hints on the management 
of flower-seeds are from the pen of Mr W, Thompson of 
Ipswich, who has done much towards fostering and extending 
the culture of hardy and other ornamental plants in our gar- 

* The late Professor Henslow doubted this statement, owing to the pro- 
l>abUiiy of fresh seedb having been mixed by accident with the older ones. 
(See a letter by Dr J. D. Hooker iii ‘ Reminiscences of Fen and Mere * 
(Longmans), p. 84.) 
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plants of all climates at a jtiH mA late^ 

HINTS ON THP uAiiAOlminr 0t 

Hardy Annnajs are best 4dpi ttH!^ bolder in Hght 
soil, from March to June ^ am mtuasn floi^erbg; 

and m September for flowering the foli<ririi% spritig. 

Half-hardy Annuals require to be sowii in Misu^ or Aprils 
on a gentle hutbedi or in a dose frame wtiAM boUom>heai, 
the latter mode succeeding peifectly unless the seedb ore sown 
too early in the season ; many of them may even be sown in 
the <^pen borders at the end of Apnl or beginning of May, but 
will not then flowei so early. 

lender Annuals^ a very famited class, will also vegetate in a 
dose frame, but require more warmth to bring them to perjec'- 
Han than the preceding; they should, after pricking out, be 
transferred to a second hotbed, and will flower most satisfac- 
torily in the greenhouse or window. 

Hardy Perennials may be sown in the oj)en borders any lime 
irom March to August, but uill succeed uith greater certaint) 
it raised in a close frame, \Mth or without bottom-heat; thus 
trc.atcd, many will flower the fir'>t .season, if sown early and 
I>lanted out in the borders in May. 

'rhe amateur will do well to bear in mind that though some 
IKrennial seeds vegetate as f|uickly as those of Annuals, there 
arc many others w hich usually remain dormant for weeks, or 
even months , to this class belong the Cicntians, Cyclamens, 
Paeonies, Fraxinella, many Australian Legiimmosae, and es])eei- 
ally North American plants. 

Half-hardy Perennials require the treatment of the Half- 
hardy Annuals, differing only in their need of winter protection. 

Stove seeds need a moist, elevated temper^ure, such as the 
stove or forcing-pit affords, and greenhouse seeds succeed w^ell 
under the same conditions , in theu* absence, the latter are best 
raised m a good hotbed. 

Biennials may be sown m the open ground in spnng or 
summer, not later than June and July, the seedlings being 
planted in autumn where they are intended to bloom the fol- 
lowing season. The half-hardy plants of this class, as Ipomop- 
sis, should be pricked out m pots, that they may be protected 
in winter. 

All seeds sown in frames or pits require shading with tifiany 
or thin calico in bright weather during the middle of the day, 
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eipecially as the spring advances, In the open ^und, seeds 
should not be sown too early : there is great nsk of failure 
before the end of March. \l^ere early flowers are desired of 
Annuals, it is better to sow in autumn. 

For all seeds in pots, a compost of ;f««^pulverised leaf-mould, 
peat, or other vegetable soil, with one-third its bulk of sand or 
Very sandy loam, will answer well : sow very thinly ; let the 
pots be well drained ; cover the seed with about its own thick- 
ness of soil, and thin out crowded seedlings early. After ger- 
mination has once commenced, the surface of the soil should 
on no account be suffered to become dry. 

Very small seed, such as Mimulus, Lobelia, Calceolaria, 
should not be covered with soil, but be sprinkled thinly m the 
soil, which should be prei'ioasly watered from a fine rose. 
Chinese Primula germinates best when covered with a layer of 
damp moss; this seed often fails to grow from being too 
deeply covered with soil, and many other failures are attribut- 
able to the same cause. 



TRANSMITTING SEEDS, PLANTS, CUTTINGS, OR 
POLLEN, FROM ABROAD. 


Tiw W1I4 ftoNTtn of cHoie 
Find sheitei ui our Iiidn ule.** 

The following excellent practical information on transmitting 
seeds, plants, or cuttings was originally published in the * Pro- 
ceedings of the Edinburgh Botanical Society,’ and is so dear 
and useful that we reproduce it here. The seeds of many 
tropical plants are very difficult to import in a living state, 
NcpenthCsS, Amherstia, and others being familiar examples to 
propagators. Mr M*Nab says : — 

I have repeatedly tried to get collectors to send home seeds 
in strong earthen jars or bottles, firmly packed in soil and 
closely corked, the soil to be taken 6-8 im lies below' the sur- 
face, so as to contain the natural moisture only. As far back 
as 1834 I introduced in this w'ay acorns of many \arieties of 
Americiin Oaks in excellent condition for growing, while por- 
tions of the same lot of seeds brought home in paper and in 
canvas bags did not succeed. Some Acorns were also brought 
home betw'een layers of Sphagnum moss, having the superfluous 
moisture previously wTung out of k. By this method of pack- 
ing, the acorns all succeeded well. During Little’s visit to 
Edinbui^h (from Singapore) in the year 1870, 1 told him of the 
disappointments so often experienced with many of his seed.s, 
and recommended him to try the stone-bottle system ; and soon 
afterwards I received a stone jar from him filled with Palm 
seeds firmly packed in soil, all quite fresh and capable of ger- 
mination. In districts where Sphagnum moss abounds I would 
recommend it in preference to soil, as it retains the moisture 
for a much longer time, and is not liable to mould or decay. 
In Sphf^um moss the radicles of the seed are often slightly 
protruding when they reach their destination, while the soil 
with its natural moisture keeps the seeds in much the same 
condition as when sent away. Either system is good, and 



40 TRANSMITTING SEEDS, PLANTS, CUTTINGS, 


ought to be more generally adopted, more particularly now, 
with the facilities afforded by the Post Office for transmission 
from abroad. 

With pulpy or berried seeds the above methods are by no 
means satisfactory. 1 have found from experience that all 
pulpy seeds succeed best when rubbed out in dry white sand. 
After being spread out in the sun or wind for a day or two to 
dry, the mass should be collected and packed firmly in stone 
jars ; and w'hen they reach their destination, the contents of the 
jars should be taken out and covered with soil according to the 
size of the seeds. By this method 1 have frequently sent' to 
Australia, Canada, and other distant parts of the w,orld, the 
seeds of Strawberries, Gooseberries, Raspberries, Brambles, 
Currants, Blackberries, Laurels, Elderberries, Thoms, Hollies, 
Yews, &c, Any portion of the pulp remaining with the seeds 
seems less liable to decay when mixed with dry white ^sand 
than with soil or Sphagnum. 

“ For a long series of years it has been customary to send 
home seeds packed in (harcoal, and I regret to see it still re- 
commended. Such a pl^actice, however, ought to be entirely 
abolished, as it tends to destroy the vitality of the seed. 
Unless in the case of seeds with very fleshy cotyledons, few 
others packed in this way ever grow. It is not necessary that 
seeds should always be sent home in comparatively dry soil in 
earthenware bottles. About eighteen years ago 1 had some seeds 
of the Akee fruit sa^ida) sent from the West Indies. 

'The seeds had been put into a large old blacking-bottle (after 
being thoroughly cleaned inside), in a mixture of soil Ind water, 
firmly closed wath a clean bung cork and thickly sealed over. 
When they reached me, I broke the bottle, and found every 
seed in a growing state. Each seed w^as put in a pot and set 
in a dark place for a time, light being admitted gradually ; they 
soon lost their pale hue, and are now fine thriving trees. This 
simple method is also worthy of imitation with many hard 
tropical seeds. 

*< Wide-mouthed gloss bottles are also extremely useful to 
botanical collectors and amateur horticultural travellers. Dur- 
ing my annual autumnal peregrinations, both in this country 
and abroad, I have kept cuttings of rare stove and greenhouse 
plants in clean old pickle-bottles in excellent pre^rvation for a 
fortnight, with a little moss and water, and have Galways found 
them to succeed well after reaching home, if placed in an 
ordinary propagating pit or fi^e, in a pot of fine sand covered 
with a bell-glass. During a visit to the Forest of Fontainebleau, 
I picked up a number of twQ-yearsK)ld seedling Oaks, Elms, 
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during the spring, summer* or autumn tiumtha The chiid* risk 
IS the suddm exposure to air and light Alpitie {iliuits are 
assily ocmimyed from their nali^e hahitifts by the glass-bottle 
i!fsleni : a strong, wide^mouthed battle wiU hold a large number 
of such plants* if put up in the way described. By this method 
they will teach home in a much better conditidn for growing 
than they do when rolled in brown paper.” 

glare succulent plants, epiphytal Orchids, bulbs* or tubers, 
may now be sent from India and other countries with focility 
and despatch by parcel-post at a cheap rate (about one shillmg 
per lb.); and travellers or tourists might adopt this method of 
sending small Alpine plants, bulbs, and seeds from southern 
Europe >vnth advantage In sending plants by post, tbev should 
be packed m Sphagnum moss i^rung nearly dry, as above re- 
commended, and then ^^rapI)td in thin sheet india rubber or 
oiled silk, the uhole being encased in a few folds of coarse 
brown paper. Of course the methods above recommended are 
ecjually serviceable in exporting small parcels of seeds, cuttings, 
bulbs, or plants. Cuttings jiacked in living Sj^hagnuni moss, 
and enveloped in tinfoil, tra\el in excellent condition 

A Hntish correspondent of the ‘ English Mechanic ’ remarks 
that the pnmitive Hindoo was the first discoverer of the proiier 
pac king of tender cuttings, and to his intuitive simplicity he was 
heavily indebted for a large portion of the floral treasures he 
collected and had the pleasure of transmitting during his long 
sojourn in the East and other quart^ The following is a 
d^senption of the process : Having tied your vanous cnittings 
up in lots, and all of as nearly the same length aa possible, pro- 
ceed to cnit down that very ubiquitous tree, a Banana. Sajjr 
your cuttings are i8 inches long, you will requite a case of 
2 feet ; you therefore chop plF a thick portion of the above 
length, and next, with your axe, split it lengthivays and remove 
the fleshy bark, set like the coats of an Onion, layer upon 
layer. Within this case you pack your cuttings rather loosdy* 
in slightly moist moss to prevent their heatmg, securing the 
two halves of the Banana stems with ties of bait 4(pr twine ; 
then you make a stopper for each end of the same substance, 
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and dipping them first in moist day, drive them in, and cut 
them off quite even with your box. The package should then 
be sewn up in stout waxcloth, bearing the direction, destina- 
tion, &c. 

In some cases a thick piece of green Bamboo is preferable 
to the Banana as a case for cuttings, and the following methods 
or modifications of the process just described will be useful in 
particular cases : — 

1. The bundle of cuttings, being packed air-tight and water- 
tight in sheet india-rubber, is immersed in a ship’s water-tank. 

2. Packed similarly, they are stowed in a ship’s ice-room. ' 

3. Enwra[)ped in several folds of waxcloth, and then dipped 
several times in a liquefied mixture of soap and wax till densely 
covered ; these many coats can be afterwards pressed with the 
hand into a dense mass. 

'Fhe beautiful Lilium gif^antmm of the Himalayas was long 
in being introduced into Europe ; the bulbs invariably failed, 
until Dr Royle hit upon the soap-and-wax process. Collodion 
for healing the jioints or ends of cuttings is also a modem 
practice to ])revent bleeding ” and exclude air. There is a 
valuable substance in use throughout the north-western Hima- 
layas for roofing dwellings and granaries — />., Birch bark : this 
tough pliable product I found far superior to any kind of paper 
or cloth as a wrapper. 'Fhe plant-collector spreads a (juantity 
of fresh damp moss on one of these sheets, and rolls the whole 
up tightly, using ties to secure the parcel. 

The best and most expeditious method of sending pollen for 
hybridising purposes here in our gardens at home is to shake 
it carefully from the anthers and expose it to the sun in a 
sheltered position, this being necessary to prevent its turning 
mouldy or damp during its journey. It should then be 
wrapped first in soft paper and next enclosed in tinfoil, after 
which it can be put in a letter and mailed in the ordinary 
way. It is necessary in transmitting pollen to state the name 
of the plant from which it was taken, otherwise it is next 
to useless. By advertising in the horticultural journals it is 
quite possible to obtain pollen of any desired plant either from 
Continental gardens or other places abroad ; and this power, if 
judiciously t^en advantage of by hybridisers, would enable 
them to obtain fertile seeds of many new or rare plants, and 
especially of such dioecious plants as some r!tf*e Conifers, 
Palms, and other exotics. 
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ARTIFICIAL METHODS BY WHICH PLANTS 
ARE MULTIPLIED* 


Artificial or vegetative means o( jiropagation are resorted to by 
cultivators in order t(» reproduce and niultipl) existing cultivated 
forms of useful or ornamental vegetation in the shortest possible 
lime; while in the case of cross-brt*eding or hybridising, provision 
is made for the possible origination of new forms or varieties, 
instead of merely reproduc ing the panmt plants. I'here .ire 
many cases in which seed will not exactly re])roducc the parent 
plant, even when means are adopted to prevent cross-fertilisa- 
tion ; and then recourse must be had either to cuttings, layers, 
or division, by which a portion of the reciuircd indi\idual is 
secured, and means are used to induce it to throw out roots 
and establish itself, as in the case of cuttings. Grafts are 
cuttings neatly joined to a suitable stock, by which they receive 
the benefit of roots already formed and in working order ; but 
it is now known that grafts are frecjuently changed if worked 
on another variety as a stock, and therefore cannot be said to 
exactly reproduce the parent plant, as is the case when ]i>roi)a- 
gation is effected by cuttings, layers, or by dividing the original 
in any other way. We shall, however, glance at the different 
artificial methods of plant-propagation in their due order. 

PROPAGATION BY DIVISION. 

Division is the easiest and most generally adopted method 
by which low-growing or spre^ing Alpine and herbaceous 
plants are reproduced. Bulbs~as Snowdrops, Narcissus, and 
other gregarious kinds — are also mullijilied in the same way, 
each separate bulb being a distinct individual plant. Although 
the word multiplied is used here, it is s(:arcely applicable, since 
no artificial multiplication of plants has really taken place. 
The same number of plants existed in the clump before they 
were divided ; only, by so dividing them, they afterwards, w^hen 
planted in fresh soil, develop themselves much more rapidly 
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than if left in one dense cluster. Nearly all plants which form 
low^spreading clumps or masses of root-stocks may be divided 
either by digging up the plants and pulling them into rooted 
pieces, or by cutting off rooted portions around the sides of 
the clumps. The scaly bulbs of many Lilies may be pulled to 
pieces and planted separately, and most of them, when so 
treated, will grow and form plants ; but the bulbs of Lilies are 
in reality only underground stems, so that the Lily scales are 
really leaf slips or cuttings — just as Potato “ sets are stem- 
cuttings— although at first sight one would imagine that they 
came under the head of division, using that term in its popular 
and technical sense. Division, then, may be defined as the 
removal of any naturally rooted portion from any kind of 
plant, and is especially practicable in the case of low-growing 
and spreading kinds. 

PROPAGATION BY LAYB:RS. 

This simple method of propagation is principally adopted i|l , 
the case of low-growing or slender plants which cannpt readily 
or conveniently be multiplied either by division, cuttings, or 
seed. Lapageria rosea y Z. alba, Ch 'ummanthus fragrans, Aris- 
tohchia stpho^ and Magnolia gratidi/liyra, are a few among 



Ptfgs/or Layering. Le^ert. 


many instances in which layering is adopted^ as the best or 
readiest method of artificial reproduction. The operation 's 
one of the simplest ; A branch or stem of the plant or tre!^^|s 
bent down, and pegged or otherwise fastened or held below tlie 
soil, with its growing extremity above the ground. 
cases, as in the Canudoa/the stem is hick^ or slilii^ iji^nt 


4$ 


witli a sharp kmfe» wliieh aaim tiw «f <ht {te>t ,(o 

exude and f(m a spongy ma«a 
is the case in cuttings. This catMH is f dflhe 

peaiance of roots. This ih die eMuMVI IpM 0n 

of layering, but not always pncliNtMe. Will got 

go to Mohammed, and jjhen UiBlt0tamt^ hi the mouti- 
taia This is so m the caMofcMrtgiNiv«lrwf|OWtn| plants, 
and then a modification of hqnsnng hi feamled t(^ exactly the 
same in its eflects, but a little different in practice. In (he 
case of Draccnas, which frequently become what is technically 
termed “ leggy that is, devoid of foliage below— it is advis- 
able to lower them ; and a pot, or the two halves of a pot, with 
the drainage-hole enlaiged, is placed around the stem just 



Simple Layering {Privet ) 

below the leaves, and the bark is slit with a knife so as to 
cause a callus to form. The pot is then filled up with soil, 
and is kept continually moist. Sometimes this plan is slightly 
modified, a bunch of wet moss being substituted for the pot of 
emh. This plan may be modified or utilised m a hundred 
different ways by the intelligent cultivator, and is especially 
applicable in the case of indoor or tropical plants and Vines, 
where the part required to root (“ strike ”) is too laige or other- 
wise inconvenient as a cutting. Ringing a desirable or suitable 
bnmch, and the application of moist* clay or earth, which is 
kept in its position by split Bamboo or by cloth bandages, 
seems to be a common method of propagation by nearly all 
Sastem nations ; and the Chinese and Japanese use thU plan 
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as a starting-point in the formation of the Dwarf Plums, Oranges, 
Almonds, Peaches, Gardenias, Elms, and other miniature trees, 
of which they are so fond. The remaining part of the process 
consists of starving in small shallow pots and poor soil, and 
pruning the roots and branches so as to stunt them both in an 
equal degree. 

There is a common mode of propagating adopted in nur- 
series technically termed “hillock layering” — a plan as suc- 
cessful as it is simj)le. 'Phis is used in propagating the Quince, 
Plum, Apple — more especially Paradise, Doucin, and Non- 
such for stocks — Fig, Hazel, Magnolias, and many other 
hardy trees and shrubs. In this case it is necessary that the 
plant operated on be on its own roots. The tree or shrub is 
cut down nearly level with the ground during th^ >^ter. This 
causes a cluster of latent buds near the surt^ of the ground . 
to develop themselves and form young sl^oots ; and when this 



Multiple Layering {Aristolochin). 

happens, a hillock of soil is raised so as to cover the base 
of each shoot, and the tops are pinched off, to induce them 
to throw out rootlets at the base. This they generally do 
during the summer ; and in the autumn the soil is 'cleared 
away and the young rooted growths removed, and cither 
potted or transplanted, as may be convenient. Such of the 
shoots as have not formed roots are left until the following 
spring or autumn ; and these old stocks or stumps thus go on 
producing young plants for several years in succession. Some 
climbing or trailing plants — as double-flowered Rubus, Wis- 
teria, Aristolochia, Lapageria, Vine, Fig, and others — are 
propagated by “ multiple layering,” one, or. more of the last 
year’s young shoots being laid in a trench and^ covered with 
soil, except at the growing end, which is left outside to grow 
and keep the branch so buried in an active state. Sometimes 
the branches so treated are bent or partly fractured at intervals 
between the joints, or cross incisions or slits are made under 
the eyes with a sharp knife, so as to induce the “ callussing ” 
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process and the development of its attendant rootlets. Long 
shoots or branches so treated produce several individuals, 
according to the number of nodes or joints, and when rooted 
are separated and treated as separate plants, or for slocks if 
requisite. 

PROPAOATION BT CUTnJl((GS.* 

This is a ver>' popular and in general expeditious mode of 
l)ropagation, and, like division and layering, exactly repro- 
duces the parent plant from which the cuttings ore taken; 
hence these modes of propagation are often preferable to either 
grafting or seed, especially sofiNfvooded subjects, and cuttings de* 
velop memsetves much qomer a$ a rule than either giifted or 
seedling Near-ly all “soft-wooded” plants — of which , 

Fuchsias, Lobelias, and Pelano^iums are examples — are best 
propagated from cuttings of the stem. Many thick-leaved 
Begoni^ Gloxinias, and Melastomaceous plants are readily 
multiplied by leaf-cuttings, the fully-developed leaf being 
inserted in a cutting-pot as a cutting. Some Begonias — as 
Rex^ B. grandisj and the newer kinds — and strong-growing 
Melastomads, are readily propagated in this manner if the 
leaves are divided into pieces an inch or so square. Hoyas, 
Fuchsias, Gesneras, and even bulbous plants (as Amaryllis) 
may be reproduced in this way. In cases where cuttings can- 
not be obtained from the leafy portions of the plant — as in 
Drosera {binatd) dichotoma^ Dioncea fnuscipidaf Sarraccnias, 
and Darlingtonia — cuttings may be made by dividing the 
underground stems, or rhizomes, and planting the cuttings so 
obtained in pans placed close under the glass of the propa- 
gating pit Cuttings of the root succeed in a vast number of 
plants; and it is often necessary that the cultivator should 
avail himself of every ])ortion of the plant, at a time when 
speed in reproduction is synonymous ^\ith commercial success. 

It is only in rare instan(x*s that new or rare plants can be kept 
for years in the propagating pit, since time is money; for if one 
firm does not supply a new plant quickly, the chances are 
another will, so keen is modem competition in trade. Cut- 
tings of the bulb are often resorted to, especiall)^ in the case of 
new Hyacinths and other bulbous flowers, the cut portions of 
which emit little bulbils, which are afterwards grown on up to 

* M. Neuman, who was formerly superintendent of the plant-houses in 
the Jardin des Plantes, Paris, published a most interesting little work 
entitled ‘Notions sur TArt cle faire de Boutiires.’ and an illustrated trans- 
lation of this was subsequently published in the ‘ Gardeners* Chronicle,* 
1845, voL iv. pp. 1 16, 132, 149, 185, 208, 225, 240, 272, 384, 472, &c. 
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the floweriiig stage. Nearly the whole of the bulb trade, how- 
ever, is carried on by the Dutch florists, if we except our 
Lincolnshire Snowdrop growers. Many succulent plantii^as 
Kleinias, Pachyphytums, Bxyophyllums, Kocheas, and Echeve- 
rias — may be readily propagated from the leaves inserted in 
pots of sandy compost. Of course, much of the above will 
necessarily be repeated in the alphabetical list of plants to 
follow ; but I have written this much here to show how vari- 
able cuttings may be — root, underground stems, above-ground 
stems, bulbs, tubers, corms, leaves, or even portions of leaves, 
according to the plant operated upon. Some plan$j^ however, 
are very difficult to propagate from cuttings — onfe of these 
being the fragrant Chimonanthus ; indeed the late Dr Lindley 




stem tutting of Felargemuth Lef^f-CutUngs of O/oxiHUf, 


once offered a guinea for every plant of this well-kno'wii shrub 
raised from cuttings. La^mgerias, Aristolochias, Ipomoea 
Horsfallise, are other examples. Mr i\ Bause, when propa- 
gator at Chiswick some years ago, did succeed in inducing 
cuttings of the Chimonanthus to produce roots; but the tops 
never pushed away, and they eventually died. A correspon* 
dent of the ‘Garden* of Feb. 14, 1874, howevfer, writes that 
she rais^ two plants from cuttings. “ They were taken during 
the summer when the leaves had arrived at full growth, planted 
in light soil in pots, and placed in the shade in a vinery. They 
were kept in a cod greenhouse all the winter, and next idling 
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0^ pushed forth S^'linvies.' OaeXihiwiifilr} 

against a south wall, and il; hi n«t $ 6m tB||h aiid jn 

A cutting may be <l«fhie4 as AQjr 
alhna, bud, or leaf which is MpOi '' 
duced to form roots of its ’ 

ingof one bud only, just as , „ 

scions or gnJts, There is omfaifoaMlhle reaemb] 
analogy between a bud or " 


md Ssh 

ifidded 
and 

and bulba and aeeda^ and 



ail majr alike he utilised for rqutMluctive puiposea by bemg 
placed ki suitable conditions of heat and moisture ; and the 
sama celinlar tissue Or callus sAiich precedes the formation 
of roots, and which is indeed part of the root>productng growth 
of the eye or cutting, when planted in soil, also insures the 
iunction of the graft or scion and the transplanted “ eye ” or 
bud in the operation of grafting and budding, “ I'he import- 
ance of buds in the prop^tion of plants, although well 
known to botanists, has hitherto been com]>anitively little 
attended to by propagators in general. Their universality is 
much greater than is usually thought ; for, as has been stated 
by Professor Balfour, in ‘ Class Book of Botany,’ the higher 
( lasses of plants may be considered as consisting of numerous 
buds united on a common axis. These possess a certain 
amount of indei)endent vitality, and they may be separated 
from the parent stem in such a w^ay as to give origin to new 
individuals. In some instances buds are produced, whi< h .are 
detached spontaneously at a certain i)cnod of a plant’s life, as 
instanced in stem buds of Liltum bulbtferum, L, tigruium, 
fxia bulbifcra, &c. ‘ The cloves formed in the axils of the 

scales of bulbs are gemmae, or buds which can be detached so 
as to form new plants. Such is also the case with the corms 
of Colchicum. In these instances buds are developed in the 
u$i^ way in the axils of leaves or scales — that is to say, at the 
points where they join the stem.’ Besides the true or visible 
buds, there are embryo buds contained in the bark or the wood 
of many, nay, probably of most trees. Of these are the cx- 
oescenc^s call^ uovoli^ found on old olive-trees, and, accord- 
ing to Signor Manetti, used by the Italian gardeners for propa- 
g a ftn g that tree. These are supposed by J^ofeasor Lindley to 
w#plieen ‘ adventitious buds developed in the bark, and by 
pressure of the surrounding parts forced into those tortuous 
woody masses in the shape of which we find them.’ %It does 
not appear that advantage has hitherto been taken in this 
country of these as a means of increasing the trees on which 
th^ are found, although there is little dbubt they might be 

n 
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employed in eases of emergetw^.” * These single-budded 
cuttm^ or ^^eyes’^ are gener^ly employed in propagating the 
Grape-Vine, and more rarely in the case of Roses and Pomset- 
tias. A cutting may vary in size, but is in general from z to 4 
inches in length, and consists of a young shoot taken off the 
plant with a sharp knife, after which it is cut off horizontally 
below a joint and inserted in the earth if hardy, or in a pot of 
sandy soil if tender. Sometimes the lower leaves require cut- 
ting away to enable the cutting to be inserted in the soil. Soft- 
wooded plants, such as LobeUas, Fuchsias, and many others, 
will strike root freely if severed between the joints — anywhere, 
in fact ; while Geraniums will frequently rot off unless tringmed 
below a joint : and this is the case with many other plants, 
especially if their growth is succulent ; hence, as a rule, it is 
always best to cut or trim cuttings below a joint. Some plants 
propagate better from “slips” than cuttings — slips” beii^ 
short side-shoots or lateral branches slipped or pulled off so as 
to bring wdth them a heel of the old wood. As a rule, cuttings 
“strike” better in the' spring and early summer than in the 
autumn and winter, the i)lants being then more vigorous than 
is the case later in the season. This is an important fact for 
amateurs ; but i)ra('tical j)ropagators, with every api)liance in 
the way of heat and moisture, can afford to ignore nature’s way 

of working in this matter. Many 
soft wooded plants, or those of 
succulent habit — as Pelargoniums, 
Helichrysums of the H. hracteatum 
type, and others of similar char- 
acter — are rather difficult to pro- 
pagate from ciutings late in the 
autumn, esi)eciariy in wet seasons; 
and in such cases cuttings taken 
from pot-plants which have suffered 
for want of water during the hot 
weather will be found not only to 
strike root more easily, but they 
will not damp off $0 readily dming 
the winter, owing to their tissues 
being finner in texture. It is a 
weiU-known fact j^at manly cut- 
tings root more freely if they tmich the sides ot the pot or pm 
in which they are planted Our engraving shows a method 
invented" by Mr Forsyth, and fidly describe in the ^ Book of 
the Garden,’ by which this end! is secured and provision thade 
for a gradud supply of moisture at the same time. The imet 






pot (f) » filled with water, the dnitnt^ . , 
with clay, and it is then efe<nil*d he (Mi 
the space (<•) between the two jete hi tiM|| ! 
over which is a layer of M|p<ffl||ifh JlMe Min# th 
me inserted, their bases budhifliM tUSOWh. Ho 

watering is required, as the ifmm m fip'^.llier pot keeps the 
soil constantly moist 

Tabular View op the Pakts OP PtaMtS from which 
C urrtMos may bb takbh. 

Home plimth are beit and most qulqk^jj^pagated by «tent*cuttiiig» ; others, 
B» Begonias, Mdastomads, 4^es| W lea^cuttinga ; and others again» as 
tHi>n«a« Cephmottis, ^rmceniaf &c., by root>cutting«;. 
Tbmne ire but f^w plaeu u^hicb may not be propagated fiotn cuttings 
softhe^ " * 


in one or more t 


i ways enumerated below. 


I.BAr 


Stasi 


Whole leaves fully devel- 
oped, as in ^^nentt 
CUoxinia, Hoya, Bryo- . 
phyllum 

[old leaves p«Ki$e<i down 
on a pan of t>oil, tlicir 
libs beneath having 
b tn pitviuiisly silt 
act MSS, ns 111 ll<.>;onias 
and Melastonuidn 

Old leaves cut into pieces, 
w iih a [Kirtiun of a thick 
nb or vein to each 

Basal or lower half of leaf 
and leaf sUilk 

W hole leaf or basal half of 
leaf, with portion of 
stem or bark and an 
axillary biui or eye, as 
m Rose, Pelargonium, 

[(Leaves fully developed, 
and even the fleshy 
bracts of many succu- 
lent plants, strike root 
readily This is espe- 
cially the caae with 
Pachyphytums, £che- 
venas,, Sempervivums, 
Oastenas« many Ha- 
worthias, and other 
idaeta df siffiiUar nature. ) 


Old or npened wood 

Partly hardened wood of cur- 
rent yctr's growth, with a 
heel of old wood af tht 
base 

Young growth or current 
> car's wood in autumn, 
when tiioroughly rii>encd, 
as 111 Curiants t»oose 
bcrncs, • 

Young growth partly hanlened 
at the bast , but nut 
thoroughly ripened 

Young and soft growth or 
lierbji eoiLs cuttings made 
in the open air, as in most 
rare hardy trees and shrubs 

Herbaceous cuttings made in 
heat, as in Erica, Epaens, 
and rare hardy trees and 
shrubs. 

Tubers cut to eyes, as in 
Dahlia* Potato, or Holly- 
hock, Marvel of Peru, &o. 

Eyes ripened wood, as in 
the case of the Grape-Vute, 
and Fomsettia, Draewna, 
&c. 


Eyes taken off } 


: shoots, 


young 

„ ___ Zonu Pelar- 

goniums, Roses, &C. 

iCnaurs, or irregular masses of i 
buds and cellular growth on 
stems, may often be used 


Rf'OT. 


Woodv roots cut into piei es, 
as Manetti Roses, Com- 
mon Kuhcs, or Wild Bner 
for st jcks, Clematis, «xitd t 
\rahs j 

Htshy or partly haidened 1 
routs (lit iiu< lengths, ob 
111 'seak.ile, Ills Horne 
radish, Drosera, baira- 
eeiiia, Ibona.a, 

Anoulated roots or loiiited 
rhi/omes as in I|>i(aiii 
anhi, &e (It Hh( iild al 
w lys be boine in mind that 
rhi/omes are due stems, 
.ilthough often under 
giouiiu, and, like the 
pseudci-bulbs of orrhida- 
( eous plants, they are 
ilw a> s lurnihhed w itii ti iie 
latent buds, which starfj 
into growth under favour- 
able conditions True 
roots, on the other hand, 
are not furnished with 
buds, as a rule, in any 
regular manner, although 
the roots of many plants 
have the power Of forming 
UTcgular or adventitious 
buds when severed from 
the parent plant and Sub*; 
jetted to geiual conditions 
of heat and moisture 1 al# 
lude to rhisomes under thii 
head because they ara 
ularly r^arded M roMa.f 

Knaurs on roots often ftmn 
buds adveptiltlottsly mu^ 
quicker than the Offdi- 
nary roots* ag In Vnona. 


««». »«o*s „ u 
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The great secret in propagatiiig nearly all plants from cut- 
tings is to prevent them “ flagging ^ or drooping from evapora- 
tion or loss of moisture after they are separated from the parent 
plant. It is to prevent this happening that propagators in- 
variably use close cases in the propagation of all the more 
tender stove and j^eenhouse plants. In the .case of a single 
pot or two of cuttings, they are shnply covered with a bell-glass, 
which serves exactly the same purpose in checking evaporation. 
All the dew-like moisture you se^ on the lights or glass cover- 
ing of the case, or trickling down the sides of the bell-glass, 
would have passed off into the drier atmosphere had the 
cuttings been uncovered; and this drying influence is pre- 
judicial to the welfare of the cutting until it has formed roots, 
which, by drawing or pumping up moisture into the leaves, 
replace the loss occasioned by transpiration. Succulent plants, 
such as Echeverias, Pachyphytums, Phyllocactus, Sempervivum, 
CJasterias, and many others, however, do not require covering, 
as Nature herself has formed them for living in a dry atmo- 
sphere, and has given them a thick-celled skin, through which 
the water in their leaves chn pass but very slowly ; and to cover 
these iij) in the manner above described as fitted to the general- 
ity of tender ornamental plants, would induce nine-tenths of them 
to rot or “ damp off’' instead of forming roots. Some cuttings 
are very difficult to root, owing to their tendency to damp off; 
and wlicn this is the case. Col. Trevor Clarke, F.R.H.S., recom- 
mends that the bases of the cuttings should be dipped in a 
strong solution of collodion tw'o ur three times, allowing the film 
to form each time, after w hich jilant them at once in a rather dry 
medium. Thomson’s ‘^styptic” has also been recommended in 
the case of cuttings w’hich arc apt to bleed profusely when cut 
from the plant, as Stephanotis, Euphorbias, Plants with 
soft velvety or woolly leaves, as Gnaphaliums, Centaureas of the 
C caHduiissima (C jRagusifia) type, and other plants with similar 
foliage, often refuse to root unless fully exposed to the sun 
and air, either in a sunny frame or on a shelf in the greenhouse 
near the glass. Cuttings or slips of many hardy Alpine and 
herbaceous plants or flonsts’ flowers, as Chrysanthemums, 
Pansies, Phlox, aiid others of a similar character, may be in- 
serted in pans of moist, sandy soil, and placed in a cold pit ; 
or an ordina^ garden frame placed under a noi^l) wall is well 
suited for this dass of subjects. Many hardy shrubs and bush 
fruit-trees, as Laurels, Currants, Goose^nies, &c., root freely 
if they are taken off in the autumn and inserted in rows on any 
cool sheltered border having a northern aspect. Tamarisl^ 
Willows, and large branches three or four feet ii^ length of some 



sorts of Apples of 1^ rtrilff tiMilyitlihis 

Mr. T, A. Knight 

Hums, and Cherries'by f00t-d9lii^ ti 
loid not le9S than a quarter ot’iilm mk 
l^ovexhber^ leavii^ about an 
t^ranss Ifort Soc, 1816; , 

Many hard^Q^ed 9 ^ plated in 

bottoniTheat at once after if they have 

be^n brought in from the open ik ; but if they are set in a 
cold friune or pit until they and wtt then brought 

ipto they produce roots and start into growth at 

On tte advantage of hm<s^Amt applied at the proper 
time, Dr Lindley remarks, in * Ibeoiy of Hortidilture,' p. 213 
** This is fox the purpose of giyiag them a stimulus at exactly 
that time when they are most ready to receive it Had they 
been forced at first in bottom-heat, the stimulus would have 
been applied to cuttings whose excitability had not been ren- 
ovated, and the consequence would have been a development 
of the powers of growth so languid that they probably would 
not have survived the coming w'inter ; but the stimulus being 
withheld till the cuttings are quite ready for growth, it tells 
with the utmost possible effect.” Soft-wooded cuttings, as 
Altemantheras, Verbenas, Lobelias, &c., may be rooted very 
(juickly and easily by placing zinc pans, about a foot wide and 
one and a half inch in dej>th, on the hot-water i)ipeb. I’hese 
pans should be filled with sand saturated w ith water ; and in 
this medium, aided by the bottom-heat thus secured from the 
pipes, a large number of cuttings may be rooted in a very short 
time. 

Any light, sandy, moist soil may be used in which to insert 
soft-wooded cuttii^. If, however, they are tender, or there is 
any danger of their damping off — as is the case with Ericas, 
Epacris, Azaleas, and many succulent plants — a thin layer of 
dean white sand should be spread over the surface of the compost 
in the cutting pots or pans ; and the pots may in such cases be 
three parts filled with crocks, $0 as to insure perfect drainage. 
Cuttii^s of many plants strike or root freely in any soft, ipol^ 
substance : for example, soft-wooded plants of free ^owth, such 
^ Fuchsias, Verbenas, and Lobelias, root quickly and fiedy 
in sau^rs of wet sand, or sand and water, if pla^d in An iex- 
hilaradi^ temperature. Rose-cutting^, as well as those of 
Oleai^er and many other plants, root freely in bottles of soft 
or tain water; and cuttings of Nepenthes root wli in Uvb^ 
Sphagnum moss in a close heat^ fiame^ In humid 
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Amherstia-house at Chatsworth these plants are grown tp 
great perfection^ and I have, seen dozens of cuttings taken off 
and inserted in the Derbyshire spar used for covering the 
side benches ; and treated in this manner, some of the cuttings 
formed great masses of black fibrous roots as large as a child’s 
head.* Common sawdust from the wood of ordinary forest- 
trees (not Conifers) forms a good rooting medium for many 
soft-wooded plants, which damp off if placed in soil or sand. 
Cucumbers, Melons, Ficus, Fuchsias, Gesneras, Tydeas, and 
many other plants, root well in a bed of sawdust and sandstone. 
Grit or gravel, coke-dust, or sand, are also useful in the case of 
succulents which are apt to damp off in ordinary soil. As a 
rule, however, it is best to strike cuttings in soil similar to that 
w'hich suits the plant when developed ; for if rooted in water, 
ox other soft, moist substance, extra attention and care are re- 
quired when ,such cuttings are potted, as their roots, being 
much more tender than when produced in soil, are apt to 
become bruised or broken; and even if they escape this 
through careful treatment; they are still liable to perish or 
damp off when placed in a colder and denser com[)ost.. The 
herbaceous flower-stems of some plants, such as Hollyhocks, 
tall Phloxes, and the double-flowered scarlet Lychnis, may be 
cut into lengths and treated as recommended for herbaceous 
cuttings. 

Cuttings of the stem, as in Cycas rei'oluta and other species, 
throw out offsets freely ; or the old scales, if taken off carefully 
and placed in a heated case, jlhrow out young plants, by the 
devclo])ment of adventitious buds, in much the same manner 
as do the scales of Lily, Fritillaria, and other large bulbs. 

Most endogenous stems, as Arundo, Maize, Bamboo and 
Sugar-Cane, Dracaena, &c., may be propagated from by cutting 
them into lengths (for the sake of conveniently getting them 
into the propagating cases), and laying them on moist soil or 
soil and moss, m a gentle bottom-heat of 65® to 75®. So treated, 
they, on being excited by the heat and moisture, throw out 
numerous offsets at the nodes^ and these may be tahen off and 
carefully potted whgn sufficiently developed. Anmdo stema 
produce these offsets freely if they are cut and thrown into an 
open-air tank. 

* It is curious what a small pmportion of coniferous sawdust makes this 
medium worse than useless. This is doubtless owing to the redn 
exudes copiously in a warm atmosphere, so much so as to exclude the air, 
the result being a state of stagnant dampness which causes the cuttings to 
rot off 
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Tabular View of the Soils Am other in which 

Cuttings may be RootRO or Seeds Sown* 

(Both physiology and practice have that domant tfpt b|d 

cuttings of the thoroughly ripened Urood* as hi the Gfape<Vine or 
!^oinsettia— and cuttings of the ffOti as in Bouvardia, 

Aralia, Solanum, Drosera. dcc^^-'^kire iM»t tiMilbd precisely like seeds, 
so far as covering with soil» heat^ partial darbiess, and moisture are 
concerned ; indeed, theoretically i^eaking^ seeds are marginal leaf- 
buds.) 


Heavy, 

McxilcTately heavy, 
pij^andjight. 
Light and nen. 


Dry, 


Light and moist. 

Moist, . ^ 
Moist and airy, 

Moi&t air. 


Wet, 


Loam, or loam and sand. 
Loam, peat, and saiKh 
Peat and aand, 

Leaf mould and sand. 

Sand or sandstone ant, 
bnck-dust, burnt imy, 

SawJtm^ or sav^ust and 
aand or cocoa*tiat fibre, 

Sand ind water. 

Living Sfihagnum moss, 


This medium is cssil> 
j obtained by inverting 

' thumb pots on a bed of 

moist moss or siwdnst 
after which instrt the cut 
tings through the driin 
age hole, but not so f ir as 
to touch the )>cd below 
* Soft wdtf r in tubes, bottles, 

I or phials, with a little 

I charcoal added to j)rc 

serve it clean Ohd si%ett. 


Hardy trees and shrubs 
Grofnhouse plants, 

Encas/ Epaens, Ac. 

Stove fnhage'planCit, &c 
Succulents and woolly com* 
posites. 

Soft wooded plants, as Cu- 
cumbers, Melons, Toma- 
toes, &c 

I obetias, Begonias, Ac 
Cuttings of N epenthes, Gar- 
denias, Dracaenas, Or- 
chids, Ac , Prehid And 
Nepeitlhes seeds Ac 
Nei>enthes, C.irdenias, Tice 
Poioiues and cuttings of 
Cesneriaccous plants. 


Nenum, Roses, Begonias 
Fuchsias, and m my stove 
plants 


Herbaceous Cuttings , — There are but few hard-wooded plants 
in cultivation, whether hardy or tender, that cannot be propa- 
gated by herbaceous cuttings — ^that is, cuttings of the young 
wood taien off just as the base of the shoot begins to harden 
and the lower leaves are fully formed. Cuttings of this descrip- 
tion should be cut quickly, and at once inserted into cutting 
pots or pans, or pricked into a bed of light sandy earth m a 
close pit or frame where a humid atmosphere can be main^ 
tained, to prevent flagging through superflqous evaporatioD, 
In the case of tender shru&, a gentle bottom-heat of 6o° to 70® 
is an additional incentive toward root-formation, as genial heat 
and humidity quicken the action of the leaves and cause the 
more rapid formation of the loose cellular tissue at the base of 
the shoot (technically called ** callussing from which the 
young roots proceed. Hollies, Conifers, and most other hardy 
shrute and trees from which seeds are not readily obtainable, 




56 PROPAGATION BY CUTTINGS., 

may be propagated readily in quantity by taking off herbaceous 
cuttings in July, or even earlier, and inserting them in cutting- 
pans in a close frame, taking care to syringe them lightly once 
or twice every day ; or tjiey may be struck in a heated propa- 
gating case, and afterwards carefully hardened off. Continental 
propagators strike nearly all plants, hardy as well tender, 
under cloches or bell-glasses, in a close, humid plant -house or 
propagating pit, and in this way are enabled to turn out an 
immense stock of fresh little plants in an incredibly short time 
compared with our system of striking cuttings in autumn under 
a north wall. Nor is this Jill : for sometimes it is necessary to 
grow the plant from which cuttings are to be taken in heat, in 
order to insure success, taking care to keep the roots nearly 
dry ; for many trees and shrubs make a w^itery or succulent 
growth out of doors, w'hich is not suitable for cuttings, as they 
damp off instead of rooting, w'hile young growths made in heat 
may actually be struck in the dami)est of all mediums— soft water, 
in bottles suspended near the light, but shaded from bright sun- 
shine. The propagator who W’ould be successful must tiever lose 
sight of the great fact that the actual rooting i)owcr — or uniting 
power, in the case of grafting — lies in the growing or cellular 
tissue. Soft-wwded cuttings, such as Pelargoniums, Fuchsias, 
Lobelias, Begonias, Calceolarias, and other ])Iants of a similar 
character, are readily struck even by village dames, w'ho merely 
^Stick slips or small lateral branches around the sides of the 
‘flower-pots in the oj)en window, and rarely without success. 
It is curious to observe that, while many gardeners strike 
Ericas, Epacris, and Azaleas readily from cuttings, they rarely if 
ever think of attempting to propagate new or rare Conifers, or 
ha^dy evergreen or deciduous shrubs, in tjie same way. In- 
deed, to many amateurs the propagation of Conifers and hardy 
shrubs is apparently a sealed book. How often do w^e see, in 
looking over a great garden, Dracaenas, Ericas, Crotons, Gar- 
denias, and other exotics, proi>agated by the hundred 1 but 
how rarely are we shown a batch of young Hollies*, Abies, 
Piceas, or a pan with rooted cuttings of some rare and 
beautifal hardy Coipfer ornamental shrub ! — and yet the one 
is just as ea^y to propagate from cuttings as the other. 
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PRqpAGATION BY GRAFTING AND BUDDING. 


^You iee, sweet miu4«k*^ marry 
A Kcntle scion to the wUdeti stocW . 

And make conceive a bark of banker kind 
Hy hud of nobler race , this is an art 
Which does mend nature ; chanire it rather . hut 
The art itself is nature '* 

— Shakkscfare 

“ For a long time gardeners, as a rule, refused to believe in the reciprocal action of 
stock and scioii but the evidence is becoming too oserpowenng to allow the matter to 
remain doubtful — M 1 Masters, h R S 


GraftinCt*^s an ancient and well-known art, which consists 
in removing a portion of one plant — the part so removed 
being technically called the graft or scion — and ap]>lying it 
to another rooted plant called the stock, in such a manner 
that they become united, and fulfil their allotted functions, 
the scion producing fruit or flowers, ^hile the business of the 
stock IS to supply the requisite quantity of root nutriment from 
the earth. In point of fact the graft is a cutting which is 
induced to unite some of its tissues with those of the stock, 
instead o( forming a callus and emitting rootlets, as hap[)eiis 
when the cutting is inserted in the earth. It is interesting to 
note, that while most exogenous plants may be reproduced 
from grafts, it is nearly impossible to graft a single species 
of endogenous plant whatever, if we exempt some Aroids. 
Success in grafting demands not only considerable dexterity 
on the part of the operator, but it is highly^ essential that there 
be an affinity between the stock and th^ gralt* Of the nature 
or cause of this affinity, or consanguinity, we know aa yet but 
little ; and botanists — that is to say, the mere clasidfiers, who 
work by the results of certainalaws in nature, without considers 
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ing the laws themselves — give us very little aid in determining 
what the cause and nature of this affinity really is. In M. Bal- 
tet’s * Art of Grafting ’ (a first-rate and very exhaustive work, by 
the way, which every <iiiltivator should read), the following re- 
marks on this subject are made: “The laws of the affinity of 
species are almost unknown. The observations hitherto niade 
have been undertaken in a practical rather than in a purely scien- 
tific spirit, as in the fertilising of plants. The results obtained 
up to the present ca^ only be regarded as a matter of fact. No 
theory has as yet been deduced from them except that kinds 
to be united must be of the same botanic familj^ t'or 
instance, the Peach and the Apricot are grafted on each other 
with diffic ulty, while bothUo well on the Almond-tree and the 
Plum-tree.’ All the Cherries unite Avith the Mahaleb, but it 
will not succeed as a graft on any of the Cherries. The Sweet- 
Chestnut prospers on the Oak, but will not do so if grafted on 
the Horse-Chestnut, which belongs to another family. The 
Medlar and the Quince, w'hich have solitary flowers, flourish 
on the Hawthorn, whbse flowers are in corymbs. The 
Chionanthus, so nearly allied to the Lilac by its panicled 
flowers and simple leaves, only succeeds well on the common 
Ash and on the flowering Ash, wffiich have compound leaves. 
On the other hand the Sorbus, with pinnate leaves, is more 
vigorous w'hen grafted on the Thorn (whose leaves are more 
entire) than it is when growm on its own roots. The grafting 
of evergreen trees on deciduous kinds presents more than one 
singularity. The Photinia, allied to the Beam-tree, and the 
Eriobotrya (Loc^uat), allied to the Medlar, are grafted on the 
Medlar and not on the Hawthorn. On the last, as a stock, 
the Cotoncastcr and the Pyracantha do well. The Mahoni2t 
flourishes on the Berberis, and the common Laurel succeeds 
on the Bird Cherry, and even on the Wild Cherry, from which 
it differs so much in appearance.” But while* some ever- 
peens succeed well on a deciduous stock, “ the ^fting of 
deciduous plants on those that are evergreen has in almost 
every case been attempted in vain. Those who axe fond of 
oddities can, with the assistance of grafting, have on the same 
Thom stock at the same time fruitmg-branches of the Pear, 
the Medlar, the Beam-tree, the Service-tree, the Mounlain^ 
Ash, the European and Japanest Quince^ and glso see there 
the flowers of me Double and Red Thpiiy^ the Cotoneaster, 
and the Pyracantha. They may gather ftoitf -the same flum 
stock, Plums, Apricot^ Peaches, ||f|^ctarines, Almonds, the 
wrymbs cf the Canadian Chenyi Jfm flower garlands of the 
Chinese and Japanese Plum; but these w||)inisicaUties axe 
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unworthy the attention of A totmimdm of 

the ‘Cultivator’ remarks; «We cati jjraft t)ie AfrK^ on the 
Plum, and the Peach on thi$ Api^ot, and the Ahnond on the 
Peach, thus producing a tree iriifch Viim roota ahd AJm<md 
leaves. Tht wood of the stem'^tiriH ^isiat of four distiltct 
varieties, though formed from one coni^nuoiia layer. Below 
the Almond wood and bark we shall have perfect Peach wood 
and bark, then perfect Apricot wood am bark> and at the 
bottom perfect Plum w'ood and bark. In^is curious instance 
W'e see the intimate correspondence between the bark and the 
leaf ; foV, if we should remove the Almond branches, we might 
cause the several sorts of wood to develop buds and leafy 
twigs each'^nf its owti kind. Each 'section of the compound 
stem has its seat of life in the cambium layer, and the 
cambium of each reproduces c^s of its own species out of a 
common nutrient fluid.” 

It is curious to note that the Gooseberry will not grow on 
any of the edible Currants, but flourishes on J^t^es a\iram; and 
it is singular to observe that while the Pear is short-lived on the 
Apple as a stock, and but little better as a rule on the Haw- 
thorn, It lasts w^ell on the Quince. Bignonia radtcatis will 
grow and bloom on the Catalpa as a stock. The mysterious 
and unknown causes which govern the affinity of plants must 
be studied and solved in the garden, and here is a wide field 
of useful labour and research oi)en to the cultivator ; for theories 
deduced from dried specimens, however plausible, will never 
teach us how plants live and arc made to work, although we 
may derive useful knowledge of structure and geographical 
distribution from study in the herbarium. Hybridising, or 
grafting, pr both combined, will yet do much to settle the un- 
certainty w^hich exists with regard to genera, species, and other 
artificial groups into which plants are at present divided ; and 
here is a sphere of noble labour in which none need feel 
ashamed to bear a part. “And why graft at all?” some may 
ask ; “is not each plant best on its own roots?” — to which we 
^ly : Undoubtedly so, when in a state of nature j but when we 
improve plants by cultivation, selection, or hybridising, in giving 
them qi^ities which we desire they should have, we often 
weaken their natural constitutions ; for plants, like animals, have 
to bear the ills as well as the advantages resulting from civilis^ 
tion, 50 that what their natural state would be superfluous, in 
the garden becomes desirable, if not absolutely essential Ac- 
cording to M. Baltet’s work above cited, the objects of grafting 
are : rst, To change the character of a plant by mo<hfymg«rthe 
wood, the foliage, or the fruit which it is required to proonce. 
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zAi To excite the development of branches, flowers, or fruit on 
the parts of a tree where they are deficient. 3d, To restore a 
defective or exhausted tree by the transfusion of the fresh sap of 
a vigorous kind 4th, To bring together on the same stem the 
t«>b sexes of monoecious {or dioecious) plants, in order to facilitate 
their reproduction. 5th, To preserve and propagate a great num- 
ber of woody or herbaceous plants, for use or ornament, which 
could not be reproduced by any other means of multiplication. 
Many plants become .changed by grafting ; indeed most of the 
finer varieties of Pears grafted on the Quince are rendered dwarfer 
in habit, and the trees more prolific, than when grown on their 
own roots, or even when grafted on another kind of Pear as a 
stock. Some Cirapes, again, are much influenced by the stock on 
which they are worked. Take for example the delicious Muscat 
Hamburg (Snow’s), which in ixTost cases bears irregular clusters 
disfigured by a large proportion of small or undersized* berries 
when grown on its own roots, but which is found to set mudi 
more perfectly on the Black Hamburg stock, itself notable as 
being of robust constitution and a good setter. Among or- 
namental plants the same rule holds good in many instances. 
Take for example the crimson-fruited Fyracantha japonica, 
Avhich is far more fruitful and ornamental \\hen grafted on the, 
Quince or Hawthorn than when raised in the ordinary way 
and grown on its own roots; and the same may be said of many 
other plants of which further mention will be made. One of 
the most curious instances of the beneficial effects of grafting 
is that of the Chinese Kumquat Orange (^Citrus japonica), 
which absolutely refuses to bear well on its own loots, even in its 
native hills, but w^hich produces heavy crops of its delicious egg- 
shaped fruits when w'orked on the hardy Ltmonia trifoliata ; and 
Mr Robert Fortune, the eminent Chinese traveller, informs me 
that this stock is universally adopted for this fruit by the native 
gardeners in China and Japan. We have evidence which goes 
a long way towards proving that it is possible to obtain hybrid 
plants by grafting. —^See Herbert’s ‘ Amaiyllidaceae,’ p. 376.) 
Cytisus purpurascens is said to have been originated by M. Adam, 
a Parisian hortiouluirist, in 1828, and w^as produced by gr^ng 
Cytisus pufpureus on the common Yellow Laburnum {Cytisus 
l^umum) as a stock. The branches below the graft produce 
common Yellow Laburnum flowers of large si^, while those 
above the graft often bear small purple Laburnum flow^ers as well 
as reddish ones intermediate between those of the scion and 
stock in size and colour, md not unfrequently yellow and 
purple flowers are borne side by side in the same clnster. 
A curious instance of the efiect exerted by the scion on 



the stock was brougM before tt(« iloJnrf «l ^ 

Ropl Horticultural Society, August a, Ml» Swith 

of Worcester obtained sckMus of n £4iW(*>uin ; 

end wishing to propane it; as e dbtjffiUb Jk 

increased it by budding the the cormnm 

gnen-leaved English Labumuia ,itt a t1i4 bods took 

kindly to the stock, and even moVe 

luxuriantly than had been expected* The beds were inserted 
at two or three feet from the ground *, and in the course of a 
few months, not only did some of the green-leaved stocks pro- 
duce golden-variegated branches 6dm the point of union, but 
pure golden stolons or “ suckers ” were thrown up from the 
roots* The Rev. M. J. Berkeley, in referring to this curious case 
at the meeting of the above date, stated that he had long held 
the idea that variegation was a*disease, and he considered this 
instance as a proof that the disease which produces or is the 
cause of variegation is contagious, and in the case referred to 
he believed it was transmitted to the healthy stock by the 
diseased scion. At the same meeting, and apropos of varie- 
gation being transmitted to the stock i)y the scion, Mr David 
Wooster remarked, that on the late Mr J. C. Loudon^s house 
at Bayswater was trained a plant of Jasminnim officinale--- 
the ordinary green-leaved type — ^which had been changed in 
a similar manner by the insertion of buds of a golden-variegated 
form. The buds inserted in this case did not grow — that is, 
did not throw out branches — ^l)ut appeared to go blind, while 
the bark of the stock closed up around them and healed over. 
The following year, however, golden-variegated branches similar 
to those from which the buds had been taken made their ap- 
l)earance, and greatly added to the ornamental character of the 
plant. Facts like these go a long way towards proving that 
Potatoes might possibly have been changed by grafting the 
tubers, as was asserted by Mr Fenn and others a year or two 
ago- We learn from the ‘'Florist ' that an instance of variega- 
tion induced by grafting has been observed in the nursey of 
Mr W. Paul at Waltham Cross. The variegated variety of the 
Castanea vesca had been grafted, standard high, on an ordinary 
green-leaved Sweet-Chestnut stock : the graft took, but from some 
cause or other afterwards died off ; and subsequently a young 
shoot, with well-marked variegation on its leaves, broke out firom 
near the base of the stem. The variegation is of a creaimy* 
white a>lour, and maiginal Another well-marked illustration 
of the influence of scion upon stock in inducing yariq;Btion has 
been noticed in Mr Noble’s nursery at Sunningdale^ The 
golden-variegated Weeping Mountain-Ash, two years gridled, 
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Standard hi^h, on the common Mouhtain>Ash {Pyrm mcu* 
faria)^ had in four separate cases thrown out from the stodc 
Yariegated shoots — one from the very base close to the ground, 
ai^ the others about half-way up, about three or four feet from 
dH base. The variegation was whiter than that of the graft, and 
seemed to be first developed along the midrib of the leaflets, 
some leaves being only affected in this way, while others had 
the colour also developed along the course of the main veins. 
In Blair’s ‘Botanick Essays’ (1720), p. 386, that author 
observes : “ ’Tis by the descent of the particles from the graft, 
and their reascent, that the variegations appear in the other 
parts of the shrub ; a pregnant example of which happened to 
Mr Brigman, gardener at Hertford, who engrafting a 
hog slip into a Holly, the graft died, but another variegation 
afterwards appeared below it, and upon the same stock,” So 
the old “ gardeners ” knew something of our present difficult 
questions, and were perhaps just as near their right solution as 
we are now. Among m.odern instances of “ inoculation 
may mention the goldeh-blotched A bullion Thompsofii, wxvc^ 
often infects with its variation the green-leaved A, striatum on 
which it is worked as a stock \ while a Mr Fairchild observed 
exactly the same thing in the case of a golden-blotched Passion- 
flower which had been budded or inoculated ” into a green- 
leaved stock as long ago as 1722. — (See ‘Gardeners’ Chronicle,’ 
1871, p. 1 100.) 

In the ‘Revue Horticole,’ vol. for 1873, a curious state- 
ment is made, to the effect that an Italian horticulturist, M. 
Zenone Zen, has contributed a paper to the Royal Institution 
of Venice, in which he declares that, after long study and 
experiment, he has succeeded in producing varieties of Roses 
by budding in a certain manner. Two well-known botanists 
were appointed to sec M. Zen’s mode of budding, but they 
could not detect anything unusual in his manipufations ; not- 
withstanding which, when the pl^ts operated on flowered, the 
blooms were different in form, size^ and colour, from the varieties 
whence the buds had been taken, and these new characteristics 
become intensified with the age and vigour of the plant The 
varieties produced are said to be permanent^and may be per- 
petuated by budding* layering, or grafting in the usual maitner; 
and if the variety becomes lost, it can be reproduced by per- 
forming the original operation of budding agmn in M. Zeh^fe 
secret manner, or under like conditions. Is this true? Before 
we condemn Ais as a canard^ we must remember the curipus 
effects which are not unfre^nently obtained when variegisted 
Hollies. Passifloras, Tasmme> GoWen-leaved Laburnum, Abuti- 
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Ions, &C., are budded on Ibsv t|^ 

'fbese cases prove that under eiftattast^rfe4^fWi!i 
ditions — of which, unhamilyi we Jmm but nf^ 

inHuences the stock, ana wtm m 

every day, if gardens weiiW 4W# ii 

stock influences the scion ie n jwd A stries 

of experiments with scions 0A*rfej||f <me JnHn 

which all the leaves and shoots m in the usual way 

— and others allowed to bear theh own letves as well as those 
of the scion, would doubtless teach ns much more about this 
mysterious reciprocal jnflucaacje, and prove of vast practical 
iipporiance besides. Do we nc4 the stock of a de 4 of its 
powar to ameliorate the scion, when we denude it of all Its own 
leaves ? We know also tto graft hybrids of undoubted 
authenticity have been produced, and these show us the possi- 
bility of M. Zen’s assertions being founded on fact, although 
it is hard at present to believe that such is the case. While 
we are left in suspense by M. Zen, however, let us not wait 
idly : there are suggestions in his assertions, and if we dig deep 
enough we may find gold. 

Mr T. A. Knight was one of the first to point out the 
variability of the same varieties of fruits when grafted on differ- 
ent stocks, and in the case of Grapes we have the most ample 
proof of this fact. Thus at Battle Abbey are rods of Cannon 
Hall and Muscat of Alexandria worked side by side on the Royal 
Muscadine stock, and the result is compact well-set bunches far 
superior to those borne by the same varieties on their own 
roots, and otherwise in precisely the same conditions. Mr Hill 
of Keele Hall makes the following remarks in the ‘ Garden,’ 
vol. iv. p. 334: “Some years ago we grafted the Stynan 
or Keele Hall Beurrd Pear on the Citron des Cannes, which 
is one of our earliest summer Pears, and the result is that the 
Styrian, thus treated, is about three weeks earlier than the same 
kind on the ordinary Pear st^k, and better flavoured,” And 
again, in the same volume, p. 254, another correspondent 
writing from Merriott, Somersetshire, says; “The Rokeby 
pear, taken from a tree worked on the Pear stock, was in every 
stage of ripeningivery bad, being dry and mealy; while the 
same sort worked on the Quince in the same ground was iiifi 
of jmee, melting, and deliciously flavoured, and was a fortnight 
earlier.” Another instance is furnished by that flne^'lool^g 
but rather delicate-constitutioned Grape, Golden Champion. 
This, when grown on its own roots, frequently comeg blotched 
or spotted in the berry, and eventually mts, if not cut when 
it ri^ns* This is perlu^s the result of its robdst gtowth not 
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becoming properly ripened or> some put it, its tew 
matutative force,” W. Newton, £^., an eminent amateur 
fruitist residing at Newark, after failmg with this variety oA 
its own roots, Rafted it on the Raisin de Calabre ; and in point 
of colour, finish, and exquisite flavour, the produce of Vines so 
treated was wellnigh perfect. I might quote dozens of well- 
authenticated cases to prove that both stock and scion are 
influenced very materially for better or for worse by grafting, 
and carefully - conducted experiments and observations will 
doubtless demonstrate this fact still more fully and satisfactorily 
in the future. In 1721, Mr Fairchild mhde numerous expen- 
ments in grafting (see ‘Gardeners’ Chronicle,’ 1871, p. 1100) 
to' demonstrate the relative influence of the scion on the stock. 
Amongst other things, he grafted the “ Holm ” or evergreen 
Oak {Quercus ilex) on the common Oak {Q. robur) as a stock, 
the result being, that while the leaves of the deciduous stock 
fell in the autumn as usual, those of the evergreen s£;ion 
remained just the same a;s if on their own roots. It is advis- 
able that the vigour of the stock and scion be nearly equal, or 
if there is any material difference, it is best that the graft or 
scion be the most vigorous, just as is the case with the Aj)ple 
on the Paradise stock, the Cherry on the Mahaleb, or when 
the Pear is worked on the Quince ; yet, at the same time, the 
stock should be perfect of its kind, not weakly or diseased 
in any way. The same precaution is necessary in selecting 
scions, which should always be the cleanest and most perfect 
growths on the parent tree ; and if any difference as to earliness 
or forwardness of growth exists, it is best that the slock be in 
the most advanced stage. Grafts of Apples, Pears, and other 
deciduous trees and shrubs, may be cut in the autumn or 
during mild weather in wanter, and kept in a fresh and dormant 
state by covering them with a coat of moist sand, or they may 
be buried in a north border until the stocks are ready for 
working. In some cases, where it is necessary to transplant 
stocks late in the winter or spriifg, they may be taken ,up and 
grafted in the propagating house or shed, and immetfiately 
planted out in the nurseiy quarters, or where they are to 
remain. In the case of young trees or shn^, where the size 
of the stock and scion is generally equal, it is also advisable 
to match the age or tpture of the two surfa^^ to be joined 
as nearly as possible, in order to secure an intimate union; but 
this is not so essential as it at first sight appears, because the 
texture of the inner laye^ of ^k, and the cellular partly 
developed sap or cambitun,” is pretty nearly the same in 
all cases, and this fact rentiers, grafting $0 easy in the case of 
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neaily all woody or cellular ti" 

tip case of young seedling stocks; the li# 

Meneighth to hdf an inch in dimeter, one; or at |iy|t |pa 
scions are sufScient; but in thC CiSe of old 
Pear, and other fruiWrecs afhich iMitio ht % graft- 

ing, half-a^losen or more cleft ggw may )p mmtA So as to 
increase the chances of sucomsj^lieillslp thin out some 

of them with the imife if more gznsrtinmatt required. The best 
season for git^ing hardy trees is undoubtedly iti the spring, 
when the sap is in motion ; but by growing the stocks in pots, 
and taking advantage of artificial beat and momture, the opera- 
tion may be performed neariy aS the year round. Aasaleas, 
Camellias, Allamandas, Francisceas, and many other stove and 
g^nhouse plants, and even hardy shrubs, as Conifers and 
Roses, are often more successfully operated on under glass. 
The genial heat and humidity of a propagating house or case 
greatly facilitates the union of scion with stock, by quickening 
vegetation, and inducing the junction of the generative cambium 
layer, by which alone the union can take place, and the 
operator should always bear m mind this fact, and aim at 
quickness and neatness m applying the inner layer of bark 
and the cambium layer exactly one upon the other. The 
blade of the grafting -knife should be as smooth and as 
keen as possible, so as not to bruise or mutilate the tissues ; 
and both graft and stock, if small, should be prepared by the 
smallest possible number of clean and decided cuts. Quick- 
ness is requibite to prevent the delicate tissues from drying 
during the operation, and after the scion is accurately fitted in 
Its place, care must be taken not to shift it in any way when 
tying or binding. 

Embiyomc grafting or inarching is not unfrequent in nature, 
although apparently accidental, and is the result of young 
tissues being pressed firmly together when in pliant and 
plastic state. In 1870, Mr T. Meehan observed that about 
two per ceot of young Osage Orange plants (Madura 
aurantiaca) were united twins, and the pairs of young stems 
thus joined appeared to have sprung from the same seed, and 
not being separated by any intervening tissues, they had fused 
themselves together. In alluding to this subject (see ‘Gar- 
deners’ Chronide’, 1871, p, 104, 199), the editor observes that 
the fact of two embryos ^ing in the same seed is intelligibk 
enough, seeing that several germinal vesicles are develop^ in 
the same sac, and it is possible for more than one of these 
to become fei^ised, although the reverse of that is generally 
the case. Duplicate germs or embryos are common in the 

E 
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Orange {Citrus Aurantium\ and several instances are cited 
in lindley’s ^ Theory of Horticulture,’ as well as in Ma$te|a’s 
‘Vegetable Teratology.* Mr Thwaites mentions the case of 
a Fuchsia which developed two plumules from one seed, in 
a similar manner to the Osage Orange plants above alluded 
to; but this case was even more singular, since the two 
plumules differed veiy much from each other — a fact attributable 
to their hybrid origin, the seed which produced them having 
been the result of a cross effected between K magellanica and 
F. fulgmsy the latter being the pollen parent. Lateral fusion, 
or “ fasciation,” is a developed form of natural embryonic 
grafting or inarching, and may be seen in Asparagus, Coton- 
caster, Cucumbers, and in the crested varieties of Celosias 
or “ Cockscombs.” By noting the fact that nearly all young 
growths, such as stems or fruits, unite readily when in a young 
state, the intelligent propagator has long practised an adaptation 
of this tendency towards embryonic union or lateral fusion, 
to which the name “ herbaceous grafting ” is applied ; and in 
most good nurseries inarching stems when in a young and 
tender state, or before woody tissue has had time to form, is 
found to give a more intimate union, since \^oody tissues 
never unite, the point of union being the cellular tissues of the 
cambium layer. Cellular tissues, as the very young stems of 
woody plants, soft succulent stems, as in Cacti or fruits like 
Melons, unite over nearly the whole area of the cut parts if 
neatly fitted together. Herbaceous grafting deserVes more 
general adoption by our propagators than is at present the 
case, as cellular tissues unite much more frcel> than any other ; 
indeed, none other really unite. Almost all trees and shrubs 
may be so grafted ; and even Quercus, Fagus, Walnut, Conifers, 
and other ])laitts which do not readily “ take when Scions of 
the partly hardened or ripe wood are used, succeed perfectly 
by herbacejus grafting. The operation is best performed in a 
close and genial temperature, the essentials being a scion of soft 
young growth, one to one and a half inch long, a stock with the 
sap in full action, and a humid atmosphere to prevent the leaves 
of the sdon from flagging. If the leaves are large, they may be 
cut in half to prevent evaporation taking place too profusely. 
A knife of razor-like shajpness and quick manipulative skill 
are required ; and in many ^ses it wiU be foqnd that tying in 
the scions will not be requisite if both stock and scion are in 
the soft or herbaceous state, and the plants operated on are at 
once plunged in a close heated case, where the atmosphere is 
kept at nearly saturation point. By operating in this way, 
^seedlings only an inch or two in height may be grafted on 
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Other seedlings of commmtt1iki4h<^ 

if the latter are preferable. ^ 

Hitherto we have n^hetl |R^ei|»atfy of Mt 

some plants are giaftea m o£ the 

on the root, or on the tutor; ,||ll m fwnples of 

fruit-drafting, one Gourd imotlitr vanety as 

a curiosity, and a numh<^r of etolpM have been figured 
and described in the * Revue Itoriicote.' Evch leaves may be 
used as stocks on which to insen small branches as scions. 


Among the plants which may be propagated from leaf-cut* 
tings is the Orange ; hut it appe^ that it is possible not only 
to proqpngate the Orange in tto way, but even to graft the 
sdott upon the leaf as a stock. MM. Thibaut and Reteleer 
have accomplished this curious feat : A leaf-cutting was taken 
dn the ozdinaiy way, then a notch was cut on the under surface 
of the midrib, wherein a graft was inserted and kept in place 
by a ligature. The leaf-stalk produced roots. The graft * took,' 
and its buds developed ; a little stem was formed, the base 
of which consisted partly of the leaf-stalk and the median 
nerve of the stock thus rendered woody and persistent, 
partly of the scion. The leaf in this instance lost its usual 
transient character, and becatpe woody and persistent like a 
stem.” Root grafting is practised with Aralias, Clematis, Peon>, 
Petrea, Bignonia, Wisteria, Dainmara, and sometimes in the 
case of the Vine, the scion being inserted by cleft-grattmg at 
the junction betw^een the stem and root, and then the point 
of union covered with a mound of earth, (drafting eyes, or 
even shoots, on tuberous rooted jil^mts, is pra( tised in the case 
of the Potato, Dahlias, and some species of liiomoea. Mr 
W. Spinks succeeded in propagating the Apple in the Royal 
Horticultural Society's Gardens at Chiswick, by inserting 
scions on pieces of root and burying them so as to cover the 
point of union with moist soil ; and the Apple has been largely 
multiplied in Australia and California by this method, which 
owes its origin to the accidental arrival of scions of valuable 
varieties late in the season, when ordinary stocks were scarce, 
and the weather too hot and dry for working them in the 
usual manner with any chance of success. Roses are very 
frequently worked on the roots of the Manetti, and succeed 
weU. The possibility of transplanting— i.^., grafting blossom 
or fruit buds — during the autumn months w^as pointed out by 
MrT. A. Knight in iSia (see Trans. Hort. Soc, vol i p. 
7 ), and although scarcely practicable on a large sc^e^ it is 
interesting to know it can be done. Rose-buds which con- 
tained the embiyo flower were inserted in August ytm young 



68 PROPAGATION BY GRAFTING AND BUDDING. 

suckers, and produced finer flowers than they would have dohe 
on their native shoots. I allude to this practice here, and cite 
Mr Knight’s paper, because so late as 1875 some French horti- 
culturists have recommended the operation as a modem one. 

In the outdoor grafting of fruit-trees and ornamental shrubs, 
some sort of covering must be employed to keep the tissues 
from becoming dried by the sun and winds. Thick cotton or 
woollen thread may be used for tying delicate plants ; but for 
fruit-trees bast of Lime-bark is generally employed, and this, in 
the case of large or common trees, is generally covered with, a 
thick layer of clay, well beaten together with about one-third 
of fresh cow-dung, and in old limes this was frequently covered 
with a layer of damp moss. Clay luting is now, however, but 
seldom used, some sort of grafting wax or mastic being 
employed instead, and used either hot or cold, according to* 
the nature of the composition. MM. Leroy of Angers, and 
Baltet, Troyes, employ a warm mastic made as follows : First 
melt together resin, 2 lb.\i2 02. ; Burgundy pitch, i Ib. it oz. ; 
and at the same time melt separately 9 oz. of suet, and when 
this is thoroughly melted pour it into the resin and pitch, 
stirring the whole well together; at the same time add 
gradually 18 oz. of red ochre, keeping the whole well stirred, 
so that the ingredients may become intimately mixed. It 
should be of the consistence of glue, and may be warmed when 
wanted for use with a spirit-lamp or gas jet. An old paint- 
brush serves to apply the mixture, which excludes air or rain, 
and assists the tying material in holding the .scion firmly in its 
place. Cold grafting wax or mastic made as follows is recom- 
mended by M. Rodemaekers of Maeseyck : Rosin, 12 oz. ; 
hog’s-lard, 2 oz. ; alcohol of 30®, 2^2 oz. Melt the rosin and 
hog's-lard together over a gentle fire. Take the vessel off the 
fire and add the alcohol as speedily as possible, and^in small 
portions at a time, taking care to keep the mixture well stirred 
all the while. Then pour it into a tin box, which should be 
kept well closed until required for use. Those who do not 
care to make their own mastic can obtain no better than that 
manufactured by M. THomme-Lefort fils at Belleville. This 
is sold ready for use in tin ca.ses, and answers every purpose 
admirably. Mastics are principally used in the outdoor 
grafting of fruit-trees, but are also u^ful in the heated 
propagating house. It is necessary to tie all outdoor grafts 
firmly to a stake, or to the stock when practicable, otherwise 
they are extremely liable to be wrenched out by high wiuds, 
and thus a season is lost unless the damage is at once made 
good by budding. 
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** Double grafting *' ^ compmtiydiy 

principally resorted to in the diiienf deHcaielNicWdjT*^ 
of the Peai) of which stich as Van UmtL 

Flou, Huyshe*s new varieties, a^ omosi ttm wii#4 as 
examples. Some Fears do ^ near well own ii^ts 

neither will they flourish yt* wh<m some 

strong-constitutioned Peae oh the (^tice, arid used 

as an intermediate ox go-hetweifati Ihr a delicate variety, or 
one which does not coalesce perfectly riith the Quince stock, 
excellent results are obtained. In soils which do not suit the 
Quince, but in which the Pear luxuriates, this order may often 
be reversed by using some ig od-constitutioned Pear as the 
^t^stock on which to graft tl^Quince, which again in its turn 
is worked the following year with the kind of Pear desired to 
form a fruiting specimen. Mr Rivers of Sawbridgeworth has 
tested “ double grafting in this country, and speaks well of 
the results in the case of particular varieties — (See Pyrus.) 
M. 'Baltet has the following remarks on this subject : “ Those 
kinds of Pear which do not answer well when grafted directly 
on the Quince — such as Abrd Courbt^, Beurrt? Bretonneau, 
Beurr^ Si)ae, Beurrd d’Apremont, Grand Soleil, Marie Louise, 
and others — may be grafted in the intermediary way on a hardy 
kind which has itself been previously grafted on the Quince — 
such as Bon Chrt^tien d’Ete and de Bruxelles, Jaminette, 
Monseigneur des Hous, Cun^, &c. These may be grafted the 
second year with the tender kinds. In the nurseries at Vitry- 
sur-Seine they employ the variety Curt^, while at the establish- 
ment of MM. Jamin & Durand at Bourg-la-Reine they prefer 
the Jaminette. The same mixed method is used to obtain tall 
standard Pears on the Quince. The vigorous kinds, as Beurrtf 
d’Amanlis, Beurre Hardy, Madam Favre, and others, form 
stems directly, and serve as intermediary tall standard stocks 

* One of the earliest records of double grafting I have seen is in Parkin- 
son's ‘Paradisus' <1629), p. 540, in which he gives a most interesting 
account of stocks to be used, &c. Speaking of the red Nectarine, then the 
rarest and dearest of all fruit-trees, he remarks : “The other two sorts 
of red Nectarins roust not be immediately grafted on the Plum stock, but 
upon a branch of an Apricock that hath oeen formerly grafted on a Plum 
stock;" and it is further interesting to find the white Pear PIum,tlescribed 
as the “ goodliest, freest, and fittest " of all stocks for Peaches, Nectarines, 
and Apricots. Parkinson here uses the word grafting in its widest sense ; 
and his remarks on “ double grafting” are corroborated by another intelli- 
gent old author, R. Austen, who, in his ‘Treatise of Fruit-Trees* (16C5), 
p. 57, makes the following Hatcmcnt : “ But 1 hold it best to inoculate 
the red Nectrine upon the branch of an Aprecock which before hath 

been inoculated upon a gtioA^Plum stocky that it may give not only a larger 
but a finer nourishment than ordinary Plum stocks can doe.** 
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far other kinds, M. Carri^re, he^ nurseryman at the Museum 
Paris, has shown. us grafted close to the ground o*^ Quince 
stocks some fine specimens of those kinds of Pears which gene- 
rally do not take well on the Quince. He had, without using 
an intermediary, employed cleft-grafting instead of budding in 
their case.” At a meeting of the Royal Horticultural Society, 
December 15, 1868, Mr Hames exhibited fruit of the Bess 
Pool Apple, one sample being produced -from a Crab stock, 
while the largest and finest fruit was from a scion worked on a 
Pearmain branch which had previously been grafted on the 
Crab. The fruit produced by the double -grafted stock was 
by far the handsomest, and p^ts to further intelligent experi- 
ments in double grafting the A^le, which, togAher with Plums, 
Cherries, and other hardy fruits, ought to be as much benefited 
by the process as is the Pear. It has often occurred to me 
that double grafting might be employed in the case of the 
Vine, and more especially for such varieties as Golden Cham- 
pion, Golden Hamburg, Muscat Hstmburg, Cannon Hall 
Muscat, and others of weak constitution. Fruit of the white 
Almerian or “Bowker” Grape, so largely seen during autumn 
and winter in Covent Garden and other fruit markets, will keep 
fresh and good for four or five months after being cut from the 
Vine, and this without any great care in handling, as must be 
patent to every one. Surely this robust and excellent keeper, 
flavourless though it be, might be used as a stock for late-keep- 
ing Grapes ; or it could be improved by crossing it with pollen 
from other good-flavoured kinds, and so be made the forerunner 
of a race of excellent late-keeping varieties. 

Cutting and Storing Grafts , — There is no better time to 
cut grafts than at the commencement of winter. In cutting 
and packing them away, there are some precautions to be ob- 
serve. In the first place, let them be amply and distinctly 
labelled, as it is very annoying to find the names gone at the 
moment of using them. For this purpose they should be tied 
up in bunches, not over two or three inches in dianieter, with 
three bands around each bunch — ^at the ends and middle. The 
names may be written on a strip of Pine board or lath, half 
an inch wide, a tenth of an inch thick, and nearly as long as 
the scions. This, if tied up with the bunch, will keep the 
name secure. For convenience in quickly determining the 
name, there should be another strip of lath, sharp at one end, \ 
and with the name distinctly written ;^n the other, thrust into 
the bundle with the name projectinjg from it If these bunches 
or bundles are now placed on end in a box with plenty of daifip 
in^s between them and over Ae top, they will keep m a celktf 
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in good condition, and any iim mity adtefotod 
without disturbing the i^ mmm dke 1 
We have never found gand^ earthy gawdlist, or 
ing substance, so canv^ient, and mSy 
replaced, as moss, for pac)Bh(^ ii dM _ 

to keep an occasional e^t lo 

gree of moisture is maintaittdl^^ t>a mt enough 

(and not a particle more) to Ieo^ ' theta ahtivtf$ii|L They ' 
must, of course^ be secure from mice. Phim grafts^ which are 
sometimes injured by intense cold^ are gener^y better if cut 
before the approach of the aefrereat weather and securely 
packed away* 



STOCKS AND SCILS- 

Some stocks are best suited not only to particular soils and 
climates, but even to particular varieties in the same situations. 
M. Dubreuil, an intelligent horticulturist at Rouen, conducted 
some experiments on the common stocks used for the Apple, 
Pear, Cherry, and Peach. His garden was situated on the 
ramparts of the town, and consisted of calcareous or chalky 
loam, in which, as related by Lindley, neither the Plum nor 
the Wild Cherry would succeed for stone-fruit, nor the Doucin 
or Quince stocjc for Apples or Pears, w^hile the Crab suited the 
Apple, the Wild Pear the cultivated varieties, the Almond the 
Peach, and the Mahaleb the Cherry. The result of M. Dub- 
reuirs observations, as given in the Trans. Hort. Soc., vol. iv. 
p. 566, is tabulated below : — 


Fruits. 

Loamy soil. 

Chalk soil. 

Light soil (sandy) 

Apple. 

Doucin. 

Crab, 

Doucin. 

Pear. 

Quince. 

WUd Pear. 

Quince. 

Plum. j 

Plum, 

Atmond. 

Almond. 

Cherry. 

Wild Cherry. 

Mahaleb. 

Wild Cherry. 


This question of the best stocks for different soils, and differ- 
ent varieties even of the same species of fruit-trees, has long 
puzzled intelligent horticulturists ; and from an interesting paper 
by Mr T. A. Knight (see Trans. HoiJ. Soc., voL ii. p. 19) we 
learn that Continental frq|t-growers have long directed^ atten* 
tion to this intricate subject, and suitable stocks of -different 
species even have been long used to counteract the disadvan- 
tages of tmfavourable soils, the excess of vegetative gtowth, 
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and other constitutional peculiarities, which nothing ^ort 
of a lifetime of devoted study can discover and turn to the 
best account. Thus the Peach grows tolerably well on three 
other stocks besides the free stock or seedling Peach ; and the 
Plum, Almond, and Apricot stocks for this fruit have each 
their advantages and drawbacks in different soils. The French 
growers find the Apricot stock succeed for Peaches where both 
the Plum and Almond fail ; but nurserymen, as a rule, prefer 
either the Plum or free — />., seedling — Peach stock, and the 
last named conduces most to longevity and vegetative growth; 
indeed, Mr T. A. Knight’s conclusions as to the use of 
stocks are, “ that a stock c^a species or genus different to 
that of the fruit to be grafteSupon it can rarely be advantage^ 
ously used, unless where the object is to restrain vegetative 
growth, and to enhance fertility or sexual vigour for a time; and 
even where the same species are used as stock and scion, he 
recommends the selection of varieties which resemble each 
other in habit and vigour, if durability is desired.” — (See Trans. 
Hort. Soc., vol. ii. p. 199 : 1816.) Longevity in fruit-trees is 
now rarely desired, since in the best fruit-gardens low bush 
trees are grown, and a number of stocks are annually worked 
with the best and safest varieties, so that directly a tree shows 
signs of weakness or infertility, it is at once grubbed up and 
replaced with a bearing tree; and it is a well-|tnown fact that 
bush fruit from young trees is the finest, and consequently 
commands the best sale. It should always be borne in mind 
that our fruit-tree culture is unnatural — that is, we do not want 
a crop of natural fruit, but enormous crops of unnatural ones : 
that is to say, the more the succulent seed-vessel exceeds the 
seeds in proportion, the better w^e are pleased. Everywhere 
the demand is for heavy crops of large-berried Grapes, ol: enor- 
mous Apples and Pears. 


MODES OF GRAFTING. 

There are fully one hundred different — ^that is to say, slightly 
different-^-modes of grafting and budding, — bud-grafting; 
but I shall here confine myself to the best and most genecalty 
adopted modes. The different methods employed in Outting 
and fitting the scions an^l stocks together are of minor imports 
ance in comparison with the time th^ operation is performed--* 
that is always when the sap of the stock is in motion — ^the 
.healthy vigK^ur of both stock and scion, and the exact juafta- 
position of the cambium layers in each. A warm genial tem- 
perature and a slightly humid atmosphere also conduce 




towards success. It majl^ be asirtdl if S 
‘♦cambium layers”* a little^ lel K ii « %t ndfen 
imdetstood ; and it is very that tite 

^should be the case, since 
no mtter what meAod 
cambmm layer the soon MNpn 
contact with that of the stock^f 
^ accompanying illustration idmwt tb# 
relation of the porta of an eaogenons 
sten^ the white dotted ni^ re^ 
senling the cambium lasers j ii |4 
fewer disappointments will 
perienced u it be remembered Inat 
the junction between the scion and 
the stock takes place only when 
these tissues are brought into con- 
tact In “splice” or “tongue” 
grafting, this is done by applying ! 
the oblujue or diagonal sections to 
each other, while in “crown” and 
“veneer” grafting, m “grafting by 
approach” (marching), and also in 
“ budding ” or bud grafting, the same 
result IS obtained by the contact of ^ecuon of 9/m, 

upnght or vertical cuts or sections ' tmUmnhfrtl'"''* 

The following directions as to setting 

the scion on the stock, from a ‘Treatise of hruit-Trees^ by R. 
Austen (1655), are so exact and to the point that 1 here repro- 
duce them . “ And in setting in all grafts into the cleft, 

observe this for a most special rule to joyne the tnmr side of the 
barke of the graft to the inner side of the barke of the stocky that 
the sap may more easily come out of the stock into the graft 
to feed it, for the main current of the sap ts betweene the bark 
and the wood. And regard not the custom of many grafters m 
settihg the outsides even and smooth^ not considering the mstdes: 
their successe is according to their skill for the most part We 
know the bark of a big stock is much thicker than the bark of 
a slender graft, and if the outsides be smooth and even^ the 
insides must needs be uneven. But I say to joyne the inner 
sides of both barks together all along the cleft ts the prindpetl 
thing m grafting^' 

Sphee-Grafttng, — ^This is a simple method often adopted in 
the propagation of Roses, Azaleas, and other plants^ slender 
growth, and when the size of the scion is the samiipis that of 

* See a valuable paper on ‘^Cambium” by W* R. M*Ns|b M.tl., in 
Joaitpl of Botany, |S73, p. 13. 
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the stock. A clean oblique cut is made with a sharp knife, 
and the severed parts are then placed together as exactly ^ 
possible, and tied firmly with bast or cotton, a coat of mastic 
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iiplice'Gt afiing 



finishing off the operation. Plants of quick growth are readily 
propagated in heat by this method. 

Whip or Tongue Grafting . — ^This is perhaps the most gene- 
rally practised of all the methods, and is by French nursery- 
men termed the “ English method.” It is the same as the last 
named, with the addition of a slit or tongue in both scion 
and stock. These tongues fit together, dovetail fashion, and 
serve to hold the graft firmly in its place, and at the same time 
more uniting power is gained, since a larger area of cellular 
matter is brought into contact. If the scion is niuch smaller 
than the stock, it must be joined to one side of the stock only* 
as if placed in the centre of the stock the chances are that 
there will be no contact between the uniting surfaces of stock 
and graft. Our engraving shows this method, which, like the 
last, is generally adopted when scion and stock are equal in 
size. 

Side’GrafHng^--^\A^ method is the one generally adopted 
in grafting Camellias and other greenhouse or stove shrubs* 
and also for some hard3r evergreens, m the Holly. The stock 
is not headed down as in the preceding methods, and two or 
three leaw are left on the gmit A slit or vertical cleft is 
hiade in the stalk with a sharp knifei and the base of the scion 
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is sliced into a wedge shape, and inserted as Aown in ouf 
figure. In the case of the Camellia, the stocks aie ceneially 
prepared in pots and grafted in this manner; and hud «n Aav 
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sides or sloped obliquely in a close propagating case, and in a 
moderate heat, they take very readily without any tying what- 
ever. Gardenias also do well treated in 
the same way. Care must be taken to 
make the cut nearly vertical, as this does 
not weaken the stock so much as an 
oblique or deep cut, and exposes more 
uniting matter at the same time. This 
mode of grafting is well known to the 
Japanese, who largely practise it for the 
multiplication of Oaks, Kakis, &c 
Crown-Grafting.— 'DMi is a very useful 
mode, especially when the stock is much 
larger and older than the graft. As shown 
ui our engraving, the stock is headed off, 

Md a downward slit, say two inches in 
l^gth, is made through the bark; Qne 
side of the bark only is raised if the scion 

16 fiiYiall Kisf -L _ _ . • j 
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the graft is inserted between the bark and the wood of tlie 
stock, it is tied firmly and the union covered with clay or 
mastic in the usual manner. If the stock is large, two or more 
grafts may be inserted* at equal distances apart. As will be 
seen, the stock in this case is prepared on the same principle 
as the stock in budding, only the top of the stock is headed 
completely off instead of the cross or T cut, and a several- 
budded graft is employed instead of a single bud. 

Clcft^Graftiiig . — This method differs from the last, the wood 
of the stock being cleft or split so as to receive the scions, ?ind 
it is generally advisable that the stock be larger in diameter 
than the graft. If the stock is of moderate size, the blade of 
the grafting-knife is placed on the top of the 
stock and pressed down so as to forrn a cleft. 
It is allowed to remain, acting as a wedge 
or lever to keep open the cleft while the 
scion is being inserted, after which it is with- 
drawn, and the elasticity of the stock closing 
together keeps the scion firmly in its place. As 
in the last mode, several scions (b c) may be 
placed on one stock (a) if of sufficient diameter, 
after which tie and anoint the union and top 
of the stock with mastic as usual. This method 
and the last are peculiarly adapted for renovat- 
ing old fruit-trees which have previously been 
headed down for this purpose. Some, however, 
cu/t^G rafting, prefer to head them down the season before 

they are grafted, and then graft on the young 
shoots which they have made near the top by splice or whip 
grafting. 

Terminal Cleft-Grafting . — This mode is rarely practised, but 
deserves to be known, as it has succeeded with the Walnut, 
which is not one of the easiest of subjects, to graft, and also in 
the case of some Conifers. The stock is not headed down as 
in the last method, but a vertical slit is made right through the 
terminal bud, as shown in our figure. The scion consists of a 
terminal shoot of t>vo or three eyes, and is prepared by being 
sliced like a wedge at its base, and then fitted accurately into 
the slit in the stock. The genus Finns may be propagated in 
this manner during July and August, or jus^when the scion 
and stock acquire the requisite consistence or density ; or the 
shoot used as the stock may be cut off just below the terminal 
group of buds when the sap fimt be^ns to flow in the spring — 
say April or May. This is slit as in cleft-grafting, the leaves 
being removed just around the slit. The scion taken from 




MODES OF OttATriNG. 




any desired variety consists of the voung extremity ef one of the 
btanches with a terminal bud, and at this season vstil be soft or 
herbaceous, hence a keen blade must used to cut k without 
bruising. Make two sloping 
cuts, one on each side, so as to 
make the base of the graft 
wedge-shaped, then insert it in 
the stock and tie it firmly in 
the usual way. Under glass this 
method succeeds perfectly. Ac- 
cording to M. Baltet, there are 
specimens of Finns laricio in 
the forest of Fontainebleau which 
were thus grafted on F. sylvestris 
(Scotch Pine) forty years ago; 
and he adds, “ The trees are as 
line as if they had. been raised 
from seedP According to the 
same authority, M. Jules Barotte 
of Brachay (Haute Marne) has 
converted by this method thou- 
sands of F. sylvestris into F. 
austriaca and F, laricio. He 'jreminaicu/t-Cfnjtwg 
operates in the open ground or 

in the forest, and grafts the subjects on young leading shoots at 
the 'height of two or three feet from the ground, and never 
covers his grafts with paper caps as they do in the nurseries — 
from which one may infer that this is a really excellent method 
of treating Conifers. This graft is bandaged with cotton or 
wool, and the air and rain excluded by mastic in the usual 
manner. 

Fork-Grafting. — This mode is sin>ilar to cleft-grafting, but 
the fork between two young branches is selected and slit to 
receive a wedge-shaped scion having one or two buds as in the 
Beech and Vine ; or in the case of Conifers the scion con- 
sists of a terminal shoot, the base being cut to a sloping or 
wedge shape, and inserted and otherwise treated as in the last 
method. M. Baltet recommends this mode in ijropagating 
Thuja, Biota, Chamaecyparis, Cypress, Juniperus, Retinospora, 
Thujopsis, and others. This method is best performed in 
spring, and the sap is attracted to the graft by shortening the 
ends of branches immediately heloiv the graft. 

Saddle - Graf ting. — Camellias, Rhododendrons, and other 
evergreens may be propagated by this simple method, and it 
is often used in grafting succulent plants, as Cereus, Epiphyl- 
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lums, &c. In this case the apex of the stock is sloped upwaids 
like a wedge, and the base of the scion is slit — ^the lower ends 
of the slit sides being thinned so as to fit the wedge-topped 
stock accurately. It isV simple and successful mode, which I 
have used in grafting Ftcus elastica on roots of the common 
Fig with every success. It is principally employed when stock 
and graft are similar in size and consistence. 

Budding^^ or Bud-Grafting , — This method is very generally 
employed in the propagation of standard Roses on the Brier 
stock, and also in the propagation of Apples, Hollies, Chestnuts, 



SadtiU'Gra/fing Hertjhrdshin Budding the Rose Budding reversed 

Sadd/t Crtii/Uug 


Cherries, Plums, Apricots, and many other hardy fruit-trees 
and ornamental shrubs. One advantage of bud-grafting is, that 
it can be resorted to when ordinary spring grafting has failed, 
and thus a season is saved. It is best tp select plump but not 
bursting buds from the centre of a sound and healthy shoot, in 
preference to those at the base or at the apex. If they are 
not sufficiently forward, they may be hastened by pinching or 
stopping the end of the shoot. If, however, they are too for- 
ward in the centre, those at the base or near the apex may be 
Used. It is best to cut the branches or shoots from which the 
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buds axt to be taken fresh from the pmM {4itet^tii|» et thigr 
ate required for use ; but a$ this ^nmot always e&pe* 

cially when buds are sent frees a <£iWMoe, core jlliuit be 
to keep them as fresh as possible ^ jourtweyWi iMl 
they can be used. The best ptmM tWejWiJa rtioiet-*net 
wet— Sphagnum moss, wfaj^h MpM eitfund the 

shoots directly they are cut^ : tbia4Csun With thin sheet 

india-rubber, or with a sheet of brom Paper* I have i^ceived 
— thanks to many lovers of the |lose<^uds packed in this way 
which have travelled hundreds of miles^ and found them equal 
td freShKTUt buds. The buds mast be cut with a keen.blade, 
and the cut should be almy$ made in the direction in which 
the shoot grows in this as in aU Qtker m&des of graffage and 
pmning. Cut them as clean as possible just beneath the bark, 
with the thinnest shaving of ibe young wood. The shoot 
which is to serve as a stock receives a cross or T-shaped cut, 
and great care must be taken not to make the top or cross too 
deep, or the chances are that the top of the shoot will be blown 
off, and this endangers the safety of the bud. Some practi- 
tioners make no cross cut, but only a longitudinal one, and 
this answers perfectly, except that the bud is not so easily and 
quickly inserted as when the top cut is made. Budding is 
generally practised in May and June, and is most successful m 
warm, calm weather, with occasional showers. Deciduous 
plants, as Roses and fruit-trees, may have the blade of the leaf 
severed from the bud w^hen the operation is performed out ot 
doors, as if left on the petiole it is almost sure to “ flag,” or droop 
and fade; but in budding under glass, where a humid atmo- 
sphere can readily be maintained, the leaf, or at least half of 
it, may be left with advantage, as w^hen it does not flag it 
helps to infuse life into the bud until the junction is effected 
with the stock, just as leaves on a cutting facilitate its rooting 
by causing it to callus sooner than if they were removed. 
In budding evergreens — as Hollies, &c. — leave the leaf entire. 
There is always greater chances of success if the bark of the 
stock rises cleanly and freely when the ivory end of the 
budding-knife is inserted to make room for the bud. After 
the bud is inserted, it has to be bound in its place with 
either worsted, thick soft cotton, or bast, and does not require 
a coat of mastic as a rule, although w^here the buds are but few, 
and time and labour no object, it certainly contributes as much 
to the success of a bud-graft as to that of any other kind. -A 
considerable amount of practice is requisite to enable one to 
tie buds in well. M. Baltet recommends them to be tied by 
simply winding cotton or other material round above and 
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below the bud ; but I prefer lacing — ^that is, taking one end of 
the tying material in each hand and crossing it over the slit, by 
which method both sides of the slit are drawn together, and 
more protection is thus given to the inserted bud than in the 
ordinary manner, in which the ligature pulls one side over the 
bud and the other side from it Although the T-budding 
above described is the most generally adopted mode adopted 
in English gardens, there are several modifications of it 
adapted for different climates. In cases where the sap is 
too abundant, its ascent is checked by making the cross cut 
below instead of above the long or vertical cut, thus, ±, Where 
the bark of the stock is unusually thick, and the buds large, as 
in the Chestnut or Vine, the cross cut may be in the centre of 
the long one, thus, +, as this allows more room for inserting 
the bud-scion. Apricots and Peaches may be summer-budded 
on the Plum stock in this manner with success. All kinds of 


bud§ require tying to stakes or to the stock when they com- 
mence their growth, otherwise they are liable to be broken off 
accidentally or blown out by high winds, and this means the loss 
of a season’s growth. 

Shivld-bmidi/ii* in spring is much practised by the Continental 
cultivators, and is found expedient at other seasons, in the case 



ami Fremk 
Budding- Knives, 


of Roses, Camellias, and many other 
flowering - plants. For deciduous trees, 
like the Apple and Pear, the buds are 
selected in autumn, and kept during 
winter attached to the shoots they are 
produced on, by placing their ends in 
the ground, as is usually done in the 
case of scions for grafting. In spring, 
when the sap is up in the stock, the 
buds are taken from the cuttings, and 
inserted in the following manner : A 
transverse cut is made by the common 
or the French budding-knife (see figs.) 
in the shoot containing the bud, a little 
below an eye ; and this transverse cut is 
met by a longer incision downwards, 
commencing a little above the eye, taking 
great care that a portion of the wood is 
removed with the bark in which the bud 
is situated. The bark of the stock is 


then cut in manner resembling an inverted T.^ The greatest 
care should, however, be taken that the edges of both the 


cuts in the stock and bud be cut clean, so that they shall. 
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when brought together, a spiMif m3 nnim 

In the case of the Rose, the mm mkM be 
about eight days after the bud is iRiertsd, to tbi? 
ft on the opposite side of tiie Stock# 
which shoot should be ShoileiiMfll 
being pinched back to two cjr 
eyes, removing at the same the 

side shoots as they are prodneed ; m4 
when the shoot formed from the bnd 
has extended to its fifth leaf, the point 
should be pinched off, which wiH cease 
it to btanch out, and, in all prcd»itnlity, 
induce it to flower in September of the 
same ^ear. The Rose is also budded 
in spring, even before the sap rises in 
the stock, in the following manner : 

A niche is cut out of the stock, say an inch or so in length, as 
in fig. b, A bud (a) is taken of the same size and form, retairfing 
a small portion of the wood ; the bud is then nicely fitted to 
the niche, and secured by coiling a strand of soft matting round 
it. In the same manner the Camellia, Orange, and Rhododen- 
dron may be budded, only in their cases the entire leal should 
be left attached to the bud. A modification of this manner is 
often resorted to in the case of the latter plants — namely, by 
taking a bud with a fiortion of the wood attached to it, and 
cutting out a similar piece from the stock, and substituting the 
one for the other. 

In the case of some very delicate plants, cotton wool or very 
soft moss is placed round the bud, and secured by passing a 
strong thread round it, to keep it firmly in its place. In ordi- 
nary cases, however, the expert budder uses nothing but fine 
strands of bast matting, and the success as well as the expedi- 
tion with which this nice operation is performed in our British 
nurseries is truly wonderful* 

Flute-Grafting . — This plan is seldom practised, but is yet 
used in propagating Mulberries, Figs, Walnuts, and Chestnuts. 
Two horizontal incisions are made around the scion (in the 
spring, when the sap is moving), above and below one or more 
buds, and a downward or vertical slit between the two enables 
the operator to separate this short, flute-shaped piece of bark 
from the parent stem. A corresponding piece of bark is 
removed from the stock and throwfi away, the piece from the 
desired variety being neatly and quickly substituted in its place. 
Sometimes, however, this piece of bark is not removed, but cur 
* Book of the Garden. 

F 




82 


MODES OF dRAFTING. 


into strips, these being afterwards bound up around the graft 
In both these metho<£ the scion and stock should be as nearly 
as possible of the same diameter. 

The following plan of grafting is adopted by some Ameri^ 
horticulturists in the case of the Vine, After the sap is flowing 
in the spring, tie a ligature tightly around the stock {a\ and in 
selecting the scion prefer one which is naturally bent, as in our 



Flu te-G ra/h ng 


Bow Vtno-Gra/t. 



figure : cut two slits, as at b c, and then cut the scion a 
trifle longer than the distance between these cuts, and shape 
the ends in a Avedge-shaped manner, but rather unequally, so 
as to avoid cutting the pith on one side. Insert both ends of 
the scion into the slits carefully, and if need be, secure it in 
its place, and increase its natural pressure on the cut surface 
by a ligature, as at d. If the operation is neatly performed no 
tying is required ; but a coat of mastic should be applied to 
keep out the air and wet. After the union is thoroughly estab- 
lished, both stock and scion may be pruned or shortened as 
desired. ^ * 

In France numerous experiments have recently been made 
w^ith American Grape stocks, which, having vigorous roots, are 
able to resist the ravages of the Phylloxera. The grafting may 
be done in the shed or propagating-house, an9, if tied neatly 
and anointed with mastic, is very successful ; and specimens so 
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worked (see figure, a lj|»%ere eidiibited $t tStm Montpdj# 
Viticultural Congress* in Octobe». i974- Id Mr 

Cambre, a successful viticulturist at Nauvoo, in.« w'Mu^d 
grafting the Delaware Graph extensively, the atniit need 
being wild seedlings collected ft|^ the ypoodi; and hik 
Vines so treated are healthy aadjliyiirotu evtd p llimvourable 
seasons, when others not so almplettily in the same 

soil. F. astivaiis and F. labrutea, tdgedier with their cultural, 
forms, made excellent stocks. 

Grafting by AMroach {Imrehingy — ^This is periu^s the 
most ancient of all the modes of grafting, as it not unfrequently 
occurs naturally in tropical Fig-trees and in the Lime. In this 



Saddle Vine-Gra/t, Grafting by Approach or In arching 

method both stock and scion are left on their own roots until 
a union takes place, after which the base of the scion is severed, 
and the stock headed down, so as to allow it to develoj) itself 
to its utmost extent. This plan is especially useful in filling up 
any naked spaces in Peach and Nectarine trees, or even in the 
Vine, a superfluous branch being simply bent dowm and spliced 
on the main branch just where it is required. Stocks iMy be 
grown in pots in cases where it is necessary or convenient to 
iliultiply plants in this manner. This plan is simple and 
tolerably sure, a!id can be modified in many ways by the intelli- 
gent propagator. It will be perceived that this kind of grafting 
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can be performed either to renovate old and naked portions of 
the parent tree, or, where two varieties or nearly-related species 
are growing in close proximity, they can be united or changed 
by this method. In Continental g^dens we have seen some 
very complicated specimens of fruit-trees, every branch being 
grafted to its neighbour by this system, and the whole forming 
some fanciful design. Some intricate examples of this kind, 
which serve to illustrate the perfect mastery of the cultivator 
over the waywardness of fruit-trees, may be seen in the Peach 
Gardens at Mgntreuil, a small village a little beyond Amande^ 
iOnd in the Parc Vincennes, Paris. 

• It not unfrequently happens that young fruit-trees become 
injured by game or cattle in severe weather, the bark being 



St*m rfflw:ing Bark rtpairing Cr^t, 


gnawed off just above the snow-line in winter; and if the bark 
is completely bitten off all round, it folloi^'S that the tree will 
ultimately succumb unless some remedial measures be adopted 
One of the best of these remedi^ is to insert scions, as shown 
in our engraving which, by uniting the separated barks, will 
restore the current of sap^ Rnd enable the tree to survive tfa|^ 
accidental girdling. In the case of very young trees, howeVet, 
a better plan is to take a stock and plant it near the damaged 



tree, eltenvards inarching ttrof shocks tosjetilft]; ihsi itbolt 
the barked or damaged potj^on. After the oniNl^ 
the old stock can be cut aw^, JalEiliost casee it is ayM and 
better to grub up youpg #(tiag#4 and p4*MI|k Ikt 

in the case of some near or cillMe shnioa, 

which are difficult to replaqa» ltU|;lliOsa described 

are of great practical value* 

Grating Cuttings. — It often happens that calain species 
in a genus are readily propagated by cutting, i^le odiers root 
slowly, or, as in the case of som^ Aralias, f^ altogether. Thif 
difficulty can in some cases be nverCome by grafting a cutting 
kA the delicate or slow-rooting 
species on to a cutting of a 
species which roots easily, by 
simply splicing them together as 
shown in our engraving, or by 
cleft-grafting or inlaying. This 
plan is frequently adopted by 
Continental propagatgis, and is re- 
commended by M. Baltet m the 
case of the Aucuba Mr T 
Baines, writing to the ‘ Gardeners’ 

Chronicle,’ says 1 have made 
some experiments with cutting 
grafting before the cuttings were 
inserted in the striking pots, by 
uniting two cuttings of different 
varieties of the same siiecies. If 
flowering-plants, the process was 
simply to unite the two cuttings 
from their base an inch or so up- Lutung-^ra/t 

wards, by paring them down, so as 

to fit the two together, and securing them by a ligature of bast 
in their position before inserting the cuttings. In the manner 
indicated I once grafted cuttings of Dipladenta crassinoda and 
V, magnijica . the latter, as is well known by growers of these 
plants, is a stronger-constitutioned variety than the former j it 
IS also profusely marbled with white over the surface of the 
flowers. The cuttings made roots, united, and grew on as 
nearly equal in size as possible, both coming into flower about 
the same time — ^the flowers on that- portion-of the plant cona- 
posed of the variety magnijica being in no way diflerent from 
their usual condition ; W the w^hole of the flowers upon the 
crassinoda portion were marbled just similar to the other 
variety, at once showing that they were affected by the union/' 
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Tabular View of the Parts of Plants that may be used 

EITHER as Scions or Stocks^ 

« 

(If considerable difficulty is expenenced m rOoting cuttings of any 
exo^nous plant) it may m most cases be surmounted by grafting 
cuttings of the young growth on bits of root well furnished with fibres. 
In the case oif cultural vanetieS) roots of the typical species may be 
used for this purpose, while the roots of nearly allied but less valu- 
able species are often procurable Cleft or splice grafting in a close 
heated £ase is rarely unsuccessful ) 


Fully ripened ^Kooti of current 
or preceding year a growth, os 
Applert, Pears, &c 

Young growth of Conifer^i and 
evergreen shrubs, &c , by splice, 
terminal cleft, side, or whip 
grafting ui open air or in heat 

Herliicci us or very young stems 
before the rcllular tissues be 
gin to hirden is m the use cf 
the young later ils or footstilks 
of the CiiipeVine Peaches b> 
marching to fill gaps &,c 

Succulent stems is in the case 
of 1 pmhyllums 1 uphorl las 
Mimmillanis Lchinoc ictus, 
on Cereus stoiks, grafted 
Gourds or other fruits 

1 yes from young growth on 

{ roving shoots as in the ca>e of 
)u Uling Pears Hollies st nt 
fruits ind rire deciduous or 
evcrgiecn slmibs 

Fyes from fully ripened wood 
when dormant, ab lu the Grape i 
Vine, &.C I 

(Grafting is mostly performed | 
With wood buds but it has long 
been proved bv T A knight, | 
Ew) , and other scienufic horti 
cultumts, that bloom or flower 
buds may be removed from 
fruitful teanches and inserted 
in barren ones in the autumn 
with every success, and a crop 
of fruit thus insured where 
otherwise even flowers would 
not have been produced ) 


Potato by splice or 
wedge grafting 

New or rare vari- 
eties of Holly- 
hock on the 
crowns of com 
mon or single 
kinds by splice or 
cleft grafting or 
inlaying 

Dihliis shoot' 
from lirge gi ow 
mg kinds as D 
impenaltSy or ] 
frjm new vine j 
tics inserted on i 
tubers of common I 
kinds by cleft or 
wedge grafting 

Hofs 

Jallue on tubers 
cf / {Bitiatit) 
pafitculata or 
other tuberous 
species , orna 
mental foliaged 
I Dioscoreas on 
j tubers of common 
I Yams 

I Gloxinias, new and 
^ rare kinds may 
be worked on the 
tubers of common 
seedling sorts, as 
m Dahlia this 
is, however, but 
rarely resorted 
to, as these plants 
are more easily 
propagated from 
leaf-cutungs 


New or rare Roses by splice 
or cleft grafting on Matietti, 
common Rose, or Wild 
Brier^roots 

Apple Pear, &c, on own 
roots, or on roots of Crab, 
Doucin, Wild Pear, or 
Quince 

Eriolohya japonita on collar 
or root of Medlar or Quint e , 
Damm ira on own roots 

Clematis new or rare kinds 
I n ro )ts of common sorts 
Inns ilasttca^ F Chau 
Hfftt &c on roots of 
common I'lgf/' cattca) 

Vine by splice or cleft grafting 
on roots of common sorts 

(h \ en leaves may be grafted 
where they are of a per 
niancnt and succulent or 
cellular character In the 
J vrdin Muette at IJSaris I 
saw a plant of Pachypliytum 
which had a )oung scand 
ent Crassuladepenoingfrom 
the point of each leaf, this 
having been the feat of 
a clever propagator, who 
wished to amuse his non 
horticultural visitors with 
something wonderful 1 his 
might be done as a cuno 
sity in many other cases, 
esmcially amongst suc- 
culent plants.) 


GENERAL REMARKS ON HYBRID^NG AND 
CROSS-BREED,ING. 

'^One new nriety raised man will be a m<»w important and iptcrei^ng subject 
for study than one more species added to the mfinittfdc of already recorded species.’*— 
Darwin: Oriiin qf 

Nature abhor4 perpetual self*iert|lisitioii.’*— Darwin : FeftUUaiion. of Orekids 

**Let us follow in Darwin's wake. . . . There is romance m the pursuit, and laurels 
to be gathered by every acute, industrious observer. ANDgRSON-HBNRY. 


Previous to entering on this subject, it may be as well to 
remember that nature has for ages gone on improving plants 
by natural cross-fertilisation and natural selection, or, as some 
prefer to put it, ‘‘the sur\nval of the fittest” Sir John 
Lubbock, in his interesting little work on ‘Flowers and 
Insects,'* tells us that flowers owe their brilliant colours in a 
great measure to the kindly offices ol their winged visitors 
and guests — insects ; and in this opinion he is borne out by 
other observers, and a numerous array of facts. In dull- 
coloured or inconspicuous-flow^ered families, odour supplies 
the place of light colours ; and those plants which bloom at 
night, such as (Enotheras, Yuccas, Cacti, and some Orchids, are 
in nearly eveiy case white-flowered, and sometimes powerfully 
scented. But nature does not always work in precisely the 
same groove, and it is very probable that colour, odour, and 
nectar or honey, are alike attractive to insect life, and thus 
indirectly aid in that gradual change, or rather grand series 
of changes, which is continually taking place in the plant 
world, and which has doubtless been going on more or less 
ever since the wind has sw6pt over nature's “wild garden/' 
and the insect has rifled sweets from honeyds^en flowers. 
A correspondent of ‘ Nature * advances the following argument 
to show that the colours of all flowers and plants are not due 

* Macmillan, Bedford Street. W.C. See also a valuable paper in the 
Journal of Botany, 1873,0. 11, on the Influence of Insect Agency on 
the Distribution of Plants,” and “ Heredity and Hybridispa,” a suggestion 
by E* W. Cox, S.L»{Longmans). 
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to^'^bisect iigency ; — ^for instance ; i. Cultivation increases the 
siae and colour of flowers quite independently of the existence 
<nr non-existence of insects. 2. Double flowers^ in which the 
doubling arises from metamorphosis of stamens or pistils, are 
more showy than the single forms ; yet insects can be of little 
use to them, since they are either pi^ially or entirely barren. 
The double-blossomed Cherry is brilliantly conspicuous, but 
it bears no fruit. 3. Such abortive flowers as the cultivated 
Guelder Rose and Hydrangea depend for their beauty upon 
the destructionibf the reproductive organs. If their increased ‘ 
splendour is meant only ^s a lure to insects, it is surely an 
absurd failure. 4. The autumn colours of leaves and fruits* 
can serve no such purpose, yet these are often as bright and 
conspicuous as the flowers of summer. 5. Fungi and Lichens 
exhibit brilliant colours, which can have nothing to do with 
insect ‘fertilisation. Do not these facts indicate, that though 
insects may be attracted by conspicuous colours, and may have 
some influence in the maintenance of coloured species, there 
is yet a deeper and more permanent cause for the colour 
itself? 

Insects and Colour of Flowa‘s , — It is a curious fact that nearly 
all night-blooming plants bear white flowers, and many species of 
Cactaceous plants, especially Cereus, may be cited as examples, 
together with long-spurred, nectar-laden Angrcecums and 
noble Yuccas ; while a further notable fact in toiinection with 
night-flowering plants is, that their fragrance is scarcely per- 
ceptible during bright daylight, and is almost overpowering 
at night, especially in a hothouse or close room. Here the 
colour and fragrance seem specially adapted to attract the 
attention of noc turnal lepidoptera or other insects. The theory 
that flowers owe their bright colours to insect agency is sup- 
ported by the fact, that in the natural order of Orchids we 
have the most lovely and varied of all floral beauty ; and this 
order is singularly indebted to insects, w^ithout the assistance 
of which, indeed, Orchid floivers cannot become fertilised in 
their native habitats. Asclepiads in like manner are mainly 
dependent on insect agency, just like Orchids ; but in the first- 
named group nectar would seem to be the principal attraction ; 
while in the case of Orchids, colour and fragrance seem the 
charms to lure the little ‘‘winged messengers oMove.” My 
object here, however, is not to do what Darwin, Lubbock, 
Huxley, and others have already done before me, but to show 

* The beauty of fruits, as shown by Prof. Hildebi'and and Mr Darwin 
(Origin of Species, chap, vi.), ‘‘serves merely os a guide to birds and 
beasts,, in order that the fruit may be devoured and the seeds disseminated.” 
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Increased Vigour.--^! have in Severn} cases noted healthy 
vigorous aj^pearance of Mr Dominy'a hybrid a|d bigenejric hy- 
brid Orchids compared with the patent plants, md Cyprip^ium 
ffarrissianum (C. ifartato-i^iihsum) or Co/WiMe VkitcAii may 
be cited as examples, being more robust than either of their 
parents, and more profuse bloomers; but in some cases we find 
that this vigour is at the expense of fertility in the hybrid, hence 
they are called mules. In the animal kingdom, also, this 
hardy vigour seeihs transmitted to sterile hybrids, the mule 
being capable of more prolonged exertion than either the horse 
or the ass. But while Jthe occasional infusion -of fresh blood 
by cross -fertilisation is beneficial and invigorating to either 
animals or plants, cross-breeding in-and-in very often pro- 
duces wx*akly and debilitated progeny. Some few hybrids or 
mules between distinct species are sterile or barren in the 
first generation, while on the other hand crosses between two 
forms of the same species arc not unfrec|ucntly more vigorous 
and prolific than their parents in growth, flenver, and fruit 
while under cultivation ; but it w^ill be found that they possess 
far less staying ” power, and either revert to the normal type 
or die out, if they have to compete with other vegetables in 
the universal struggle for existence. It is curious to observe 
that varieties in some cases cannot be crcjssed ; while some 
plants, like Tacsoma^ arc more readily fertilised by the jiollen 
of other species than by that from their own flowers. Hybrids 
also vary from complete or even increased fertility to entire 
sterility. I particularly wish to point out that all our improve- 
ments, however valuable they may be in a state of cultivation, 
either for use or ornament, are actually inferior to their wild 
parents when relegated to a state of nature ; and this is a most 
important fact, and one which proves the unyielding pressure of 
that curse which the first gardener incurred in the first garden. 

Natural Cross-fertilisation , — We need not here look into the 
mysteries of irritable or dimorphic -stamens, elastic glutinous 
caudicles, and the many other simple or intricate arrangements 
by which nature secures that occasional cross so essential to pro- 
longed fertility and vigorous heatlh, since the works of Darwin, 
Lubbock, and others explain all these devices fully, so fer as is 






90 


HYBRIDISING AND CROSS-BREEDING. 


at present known. It is sufficient for us to know that the organs 
of most plants are naturally adapted so as to secure fertility and 
cross-fertilisation occasionally; so that artificial cross-fertilisation 
is but an attempt on our part to mend nature, change it rather^ 
— ^the aA itself is nature/* A very interesting paper on the'siibject 
of cross-fertilisation by insect agency and natural self-fertilisation, 
by Mr Meehan of Philadelphia, will be found in the ‘Gardeners* 
Chronicle,* 1875, p. 327, 328, In this paper he names a variety 
of plants which are sel^fertilising according to his experience, 
and draws attention to the fact that the way in which plants 
are fed influences their fertility to -a much greater extent than 
is generally supposed. According to Mr Meehan, the de- 
CTee of nourishment which plants, obtain has a very wonder- 
ful influence on their sexual organs : indeed his conclusion is 
that female flowers are produced only iu the best conditions 
of vegetative vigour, while with a weakened vitality comes an 
increased tendency to bear male flowers ; and when we con- 
sider the occasional appearance of male and female flowers 
simultaneously on such dioecious plants as Coelebogyne, Hu- 
mulus, Aucuba, many Palms, and Araucaria, this view seems 
not only possible but also probable. From the facts given in the 
paper above cited, Mr Meehan deduces the following state- 
ments : — 

• ist. That the great bulk of coloured flowering -plants arc 
self-fertilisers. 

2d. That only to a limited extent do insects aid fer- 
tilisation, 

3d. Self-fertilisers are every way as healthy and vigorous 
as, and immensely more productive than, those dependent on 
insect .aid. 

4th. That where plants are so dependent, they are the worse 
fitted to engage in the struggle for life, the great underlying 
principle in natural selection. 

One great fact in reference to this fourth deduction should 
n^t escape our notice — viz., that all the plants which require 
insect agency to enable them to produce seeds are singularly 
deficient in economic value, so far as our knowledge now 
extends. Fancy the millions of floweVs produced by our cereal 
crops requiring insect agency, and note how pjprfect is the 
fertility of our com ptots, newly every flower in a head of 
wheat or barley becoming fertilised and developed with a pre- 
cision and exactness that would be marvellous had we not 
learned to Regard the whole performance as a mere matter of 
course. 

It is very singular tO note the precocity of some seminal 
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were male. It is jpossible tbp I d|iaiibr oise figheed in the 
^Gardeners’ Chronicle’ was ako a Ipjdltlig, but we had no 
wportuni^ of ascertaining whether this was so or not. M. 
Carrihre afso figures a Weigelagsrhich flowered #hen little more 
than. aU inch in height. Mote than aoo seedlings showed 
the same pt^ocity, and dec^QUus and Piwm hybrida 

have been observed by M. Panihre to present the like pheno- 
menon. 

A seedling Cocoa-ijut Palm {^Cocos nuciferd) is figured in the 
‘Gardeners’ Chronicle,’ 18731 p. 213, and this bore both male 
and female flowers on a curved branched spadix long before 
the plant assumed its pinnate foliage. A whole race of dwarf 
Rhododendrons was raised by Messrs Standish & Noble prior 
to 1850 (see Rhododendron); and it appears possible for the 
intelligent cultivator and hybridiser to originate and select 
some dwarf and precocious races of our most popular flowers, 
as well as of those plants which, like Brownea, Amherstia, 
.^sculus, and other trees and shrubs do not naturally flower 
in a small state, by taking advantage of nature’s variability 
or precocioys sportiveness, induced by (TOSs-breeding or cul- 
tivation, since whenever a break is obtained in any given di- 
rection, the perfection of such variations is merely a work of 
patience and perseverance. Poor soil and a light dry atmo- 
sphere are favourable to either dwarf or variegated plants, and 
also facilitate the production of flowers. A moist genial tem- 
perature, with plenty of light and sun-heat, greatly assists 
fertilisation by ha.stening the growth of the pollen-tubes ; and 
careful selection of plump, well-ripened seeds, from such 
individuals only as come nearest to the desired standard of 
assumed perfection, must be specially attended to as one of 
the most potent helps towards the desired end. 

The late Dean Herbert, writing as long ago as 1842, 
maxked that a skilful application of these apparently simple but 
natural means would seem to be the medium by which it was 
intended that the life and energy, beauty and variety, of the vegp^ 
table kingdom should be made subject to the control of man ; 

* M. Caiti^re figures a tree of Ailanthus ^andtUosus in* the * Revue 
Hortioole,' 1872, p. 934, which bore male and female flowers on Separate 
hraaebes. 
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ax^d all that has yet been accompli^ed hi this way appears but 
a$ scattered fragments, compared with what may be expected 
when this sacred enclosure of nature has fully yielded itself up 
to the researches of science and philosophy. Enough has 
been already secured to encourage and stimulate future effort. 

There is considerable analogy between seeds and buds; and 
bearing this fact in mind, it is singular to notice that some 
buds which ought normally to have produced leafy branches 
and flowers the year following, bear a confused cluster of leaves 
and flowers together. This may be often observed on badly- 
ripened growths (pseudo - bulbs) of Dendrobium chrysanthum 
and D» nobile. In both cases deficient nutriment is one of the 
causes of these phenomena.. The case of the Ailanthus cited 
above bears out Mr Meehan’s theory — viz., that a weakened 
vitality tends to the fuller development^ of the male organs; 
and in connection with this theory it would be interesting to 
experiment with those plants which, like Narcissus biflorus^ 
VerschaffeUii^ and many vVthers, are known to be deficient in 
j)ollen, as possibly a course of starvation might cause its 
development, and so enable us to obtain hybrids otherwise 
impossible. Many ])lantb, if in ill health, or if half starved, 
are far more fertile than when amply nourished ; and weakly 
or decaying fruit-trees often bear enormous crops, which is 
evidently a strenuous effort towards reproduction ; and a 
knowledge of this fiict may be of great service to the intelli- 
gent hybridist. 

Object and Results of Hybridisation. — “Can anything be 
more striking than the effects of hybridising u]x>n Pelargoniums, 
Heaths, Gloxinias, Verbenas, and Gladioli? By this proce.ss 
we have given to the hardy Pears of the north all the richness 
and delicacy of those of the south, to watery and flavourless 
Grapes the i>erfume of the Muscat, to the pale-faced but hardy 
Rhododendrons of Caucasus and America the rich and glow*^- 
ing colours of their tender brethren of India, to the gaudy 
A^ea of Pontus the crimson of the small-flowered fragrant 
species of the United States. 

“ Hybridising is a game of chance played between man and 
plants. It is in some respects a matter of hazard ; and we a)l 
know how much more excitement is produced by uncertain 
than by certain results. What increases the bnarm of the 
game is, that although the end of it may be doubtful, yet a 
good player can judge of the issue with tolerable confidence, 
and that skill and judgment have in this case all their axBr 
ternary value,”— (Lindley,) 

It has often been said tnat the results to be obtained from 
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crossing two species^ m %i«gulidf; HiKl to ^ 
undoubtedly, these assertions luiu true. We 
however, in which the same hybrid has been olmBked W two 
different raisers ; and Mr J. M^Nuk in his |»resi4en 
to the Botanical Society of S<^d»mk ^ to ibm 
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certain species. The lath ^ the 

Comely Bank Nurseriesii jSmnbUii|jh| raised the hybrid 
Sryanthus erectus by crossing emulm trith pollen 

from Rh0d$imdrm cham(kcysHs ; and Mr J. Attdcrson-Henry 
also raised the same hybrid in, the same manner. Again, 
shortly after Messrs Veitch raised their greenhouse hybrid 
Rhod^endron ** Princess {R.jasmimfltmim-^jammcti^^ 
a plant nearly if not quite Mentic^ was raistd by Mr W. 
Wentworth Buller. Mr Marshgil exhibited a hybrici Begonia 
{B- Marshalltt) at South Kensington a year or two ago ; and at 
the same time Mr Dominy had a hybrid {B. Domtmana) to all 
appearance exactly like it, this last being raised between B. rex 
and B, argentea. When we see hundreds of seedlings precisely 
alike spnng from the seed-pods of two distinc t si)ecies, crossed 
reciprocally, as vas the case with Cypfipedium Sedent (C. longi^ 
foho-Schlimu\ we have ample proof that hybridising is not 
altogether mere chance work, and the seedlings of C Harris- 
stantnn (C. barbato villosnm\ although variable, were not more 
so than many si)ecies, and are themselves equally fertile, but 
it IS only by carefully collating a much larger number of facts 
than we now possess that we shall be able to catch a glimpse 
of the laws which regulate hybrid productions A scries of 
experiments, repeated time after time with the same parent 
species, would do much to clear up the doubts which now 
exist as to the possibility of reproducing hybrids by again 
crossing the parent species. The facts above cited go to prove 
that, in some cases at least, this can be done with tolerable 
precision. It is, of course, essential in experiments of the 
kind here suggested, that the plants operated on be m the 
most perfect health; and the heat, moisture, and other con- 
ditions by which the parent species are surrounded when 
fertilisation is effected should be carefully noted, and as nearly 
as possible secured when fertilisation is again repeated. It 
would be very interesting to take three or four healthy bloom* 
ing plants pf Fuchsia spectabilis as seed-bearew, and cross these 
with pollen from F. serraHfolia^ and ’after sowing the seeds thus 
produced, note the result, which, according to precedent, 
should be three or four batches of F^ Daminiana^ This 
experiment might be tried in the case of any plants of which 
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the hybrid parentage is known ; add in many cases I am fuhy 
convinced, from experiments of rtiy own, that, if the same 
parents are crossed as at first, the reproduction of hybrids 
would be the result. At present the raisers of hybrids 
never, or at all events ver}' rarely, attempt to repeat any cross 
they have previously made, since, if the results are bad, they 
a^oid repeating the experiment, and if it is successful, and a 
distinct and beautiful hybrid is obtained, reproduction is more 
easily effected by the vegetative methods, such as cuttings, 
layers, grafting, or division. 

The ends to be obtained by intelligent culture, selection, and 
cross-breeding or hybridising, may be summed up in the words 
of the late Dr Lindley as follows : “To increase the size of 
flowers, or to improve their colour ; to approximate their form 
to some assumed standard of perfection ; to enlarge the 
foliage, as in esculents; to render tender plants hardy; to 
make barren races fertile; to improve flavour, by changing 
acidity or austerity into sugary matter ; or to exchange early 
for late varieties.’^ These results have already been obtained, 
and the further we advance in this noble field of intelligent 
research and improvement, the fainter do its boundary-lines 
appear. 

Proportionate Results of Cross-Breeding, — I'he proportionate 
results obtained by cross-breeding florists’ flowers are interest- 
ing, and are thus slated in the ‘Gardeners’ Magazine:’ “Mr 
Keynes of Salisbury sows every year, and has done for many 
years past, 30,000 Dahlia seeds, and has averaged about ten 
named flowers for the last twenty years or more — a small per- 
centage, equal to one-thirtieth per cent : in this case, however, it 
would seem as if many good flow^ers must be lost, for 30,000 
seedlings ought to give at least thirty varieties worth nrfming, 
or say one-tenth per cent. The late Mr John Salter estimated 
that seedling Chrysanthemums worth naming averaged one in 
every 2000 plants, or one-twentieth per cent. Mr Dowmie 
gjrow'S 500 Pentstemons or Phloxes to get ten first-rate novel- 
ties, this being at the high rate of two per cent. In the raising 
of plants that admit of careful manipulation, the rate is still 
higher — ^the result, i\o doubt, of the control the raiser exercises. 
In the case of Dahlias, Hollyhocks, and Chrysanthemums, the 
raiser has not much control, but he selects the se^d parent and 
watches over the growth of the seed, which is under control to 
some extent There are cases in which die cross-breeder goes 
direct to his work, and having in his mind’s eye exactly what 
he Wyants, insures it right oflf; but this is not an everyday 
business.” 
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undergo in our gardens are mUOh mOfO rapid, comparatively 
speaking, than the variability of plants in the wild state. For 
example, the Poppy, the ComSowor, the Laricspur, are always 
very uniform in hmt, and especially in colour, in the wild 
state ; but in the richer soil of our g^dens they are modihed 
or changed in the most remarkable manner. Poppy-howers 
pass from scarlet to white, or nearly black, by the extension of 
the basal spot on each petal : sometimes they are shaded 
with two or more colours, or the crimped edges of the petals 
become elegantly fringed, while at other times they become 
perfectly double. Cornflowers and Larkspurs, the flowers of 
which are so uniformly blue in the wild state, nearly always 
change their colours, and that shortly after they are introduced 
to cultivation, and become white or rose-coloured ; or rose blends 
with blue, and causes the bright metallic shades of bron/y 
purple so common to Larkspurs or Delphiniums : indeed it is 
very rare that they preserve their primitive colour. We cannot 
attribute these variations to crossing with other species, since 
the flowers are fecundated by their own pollen some time 
before the expansion of the petals ; and besides, these variations 
eventually become hereditary, like the sj)ecific characters. In- 
herence of forms is then not the exclusive right of sj)ecieb, since 
varieties or races of known origin also possess it in an equal 
or even superior degree, so that permanence of character — 
that is, habit, form, colour, &c. — is. not an absolute criterion 
by which to decide that any particular form allied to some 
other, discovered in a wild .state, and recognised as hereditary, 
is on that account a different species.” 

It has frequently been pointed out that in a state of nature 
plant-life is as a rule in a condition of repose, the heredi- 
tary firmness of character being sufficient to punterbalance 
natural disturbing influences; hence the species reproduce 
itself from seed, and remains in its pure or characteristic 
state. This balance is so nicely adjusted, however, that if We 
vary the surrounding conditions of the plant by bringing it into 

* See Aauales des Sciences Naturellcs (1864), 4 s^ne, vol ax. p, 188, 
or Journal of the Royal Horticultural Society (new series), vob I, p. 39, 
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cultivation, the plant becomes chai^ged, and its offspring aee 
likeiy to vaty. Culture is one disturbing influence ; but culti- 
vators avail themselves of even mote violent measures in con- 
junction with it, one of the most potent of these l)eing hybridir 
sation. That plants are changed and ameliorated by culture 
has been known from the beginning of man's history ; indeed, 
culture is especially used as a means of increasing crops, or 
with. the definite object of changing them in size, form, texture, 
flavour, and value, either as necessaries or luxuries. 

Wichura has the following remarks on the subject of cultural 
variability: “Transported from nature into the garden, or from' 
a warm into a colder climate, the plant preserves its peculLori- 
ties for a tiJie ; then slight changes creep in, and more follow, 
until ultimately, by repeated generation, scarcely one seedling 
individual is like another, '' In this state the pollen of many 
plants resembles that of hybrids in its variability of form, 
structure, and even chemical composition. Most cultivated 
varieties of Primula auricula^ Hyacinthus orkntalis^ Tulipa 
gcmeriana^ Solanmn tuberosum^ Brassica olcracea, Mathiola 
incaua^ Anfirr/iinum majus, Cineraria cruenia, and Verbenas, 
have strikingly irregular j)ollen. Kcelreuter therefore says rightly 
that the nature of species of plants and beasts is to a certain 
extent like that of hybrids as soon as they are in any way re- 
moved from their natural conditions. Where culture and 
hybridising or cross-breeding concur, the conseciuences of dis- 
acconimodation are naturally quicker and more extensive or 
variable than where only one of these agencies is at work. 
Thus we find in fancy and show Pelargoniums, giant Pansies, 
Calceolarias, Fuchsias, Strawberries, and many other artificial 
or hybrid races, varial)ility and multiformity of pollen in the 
highest degree. It is probable, although not proven, that in 
cultivated j^lants — that is, species as in hybrids — irregularity of 
pollen favours variability. If gardeners, in raising* new fruits 
or flowers, varieties or hybrids, would use the microscope or a 
good lens, and allow those individuals to remain for s*eed which 
have the most irregular pollen, or if they would use the most 
irregular pollen in artificial fertilisation, they would doubtless 
materially facilitate tjie accomplishment of their desires. The 
imperfection of pollen in hybrids is often adduced as a decid- 
edly distinctive mark between them and pure species ; but the 
fact is, there are hybrids the pollen of which is little less regular 
than that of the parents— as, for exahiple, in Petunias ? and 
there are pure species, or wild plants regaided as such, which 
have more irregular pollen^ than many known hybrids. Yet, 
generally speaking, it is quite true that hybrids generally have 
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gometimes nature produces offspring of extraordinary pro- 
portions from parents of ordinary characteristics. How this 
ha]^ens-^-^hether from peculiar temperature and high culti- 
vation causing redundant vigour and power at the time of 
fecundation, or from what other cause — ^we are not yet able to 
determine. An instance of this kind is to be seen in the 
Camellia Floyii^ an American seedling whose 'gigantic habit, 
and large and thick foliage, are without a parallel in the whole 
tribe ; and what renders this the more remarkable is the fact 
that when this variety was raised from seed by Mr Floy 
about sixty years since, there were not ten varieties of the 
Camellia in the United States, to none of which have we 
been able to trace its genitive origin. From a cross by this 
Camellia was produced Camellia President Clarke, which 
inherits many characteristics of the parent. In fruits wc find 
the same augmentation in the size of progeny from parents of 
common size. Beurre Clairgeau Pear, so large and beautiful, 
is without doubt from the seed of Beurrd Capiaumont; the 
Northern Spy Apple, so magnificent in proportions and beauty, 
from the Red Nonsuch or old Canada Red. Both these seed- 
lings arc of unusual vigour and beauty, and from whatever im- 
pregnation they may have arisen, they furnish evidence of the 
power of nature sometimes to produce without the aid of man 
varieties of great excellence.” — ^See Marshall P. Wilder’s Ad- 
dress to the Massachusetts Horticultural Society, Feb. 7, 1872.) 

Bud Variation or Sports . — As we have already observed, 
hybrid plants, or the seminal offspring of two distinct — that is, 
different — species as parents, are practical truth* or facts ; and 
in many cases, were their hybrid origin unknown, no botanist 
would hesitate to describe them as’ new species. Indeed this 
has already been done in one or two cases, and notably in the 
case of tmanfi^hylhim cyrtanthidarum. Not that the botanist 
is to be blamed for these little oversights, he having in many 

G 
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cases AO information beyond that afforded by an examination 
of the {>lant before him, and it is impossible to find any definite 
distinction between hybrids ana species, even after the closest 
examination possible ; and many hybrid plants, such as Del- 
phinium formosum^ Primula elatior^ and others, reproduce them- 
selves from seed as exactly as„ or even more so than, many 
pure species or plants generally received as such. Indeed 
some varieties, and notably Pelargonium “ Christine ” and jP. 
“ Madame Voucher and the races of Greengages and Dam- 
sons among Plums, reproduce themselves from seed with but 
little variation. Just as species and varieties are in many cases 
undistinguishable by structural or functional characteristics, so 
are bud variations or sports ” often so permanent and distinct 
as to be perfectly unrecognisable from seminal varieties; in- 
deed it is often assumed that sports and seminal variations have 
a common causation in the uniting of two sets of individual 
characteristics by hybridisation or cross-breeding, only in the 
latter case the variation i 4 apparent from the time of the germi^ 
nation of the seed, while in the former the blended characters 
are not apparent until after the plant has grown c'onsiderably. 

In the ‘Proceedings of the Royal Society,’ 1872, Mr 
Francis Galton has a valuable pai)er on ‘‘ Blood Relationship,” 
from which we learn that every individual parent animal (and 
we may add plant) transmits, or has the power to transmit, to 
its progeny qualities and variations which are latent in itself, 
but which may become apparent in the offspring from the first ; 
or, owing to some cause of which we are unaware, these latent 
and ])reviously unsuspected ciualities break out in the indi- 
vidual in the form of sports. Thus every adult human being 
and every perfect plant is composed of two sets of characters, 
the one apparent, the other latent; and both of these are 
combined in the primary stage, having been inherited, and they 
are both again combined in the progeny. There are, how^ever, 
two parents, and what is true of the male is true also of the 
female ; and it is thus made evident that the primary or germinal 
vesicle stage, ahhough apparently a simple one, is really more 
complicated than the adult or perfect form, for in the germinal 
vesicle and embryo are condensed the united latent and ar- 
senal or evident characters of both parents. The multiplica- 
tion of characteristics in individuals would thhi go on in pro- 
gression, were it net that the weaker characteristics are crowded 
out or rendered latent by the stronger ones in all well-oiganised 
progeny. 

The physiologist is as uncertain as the practical cultivator as 
to the causation or origin of these variations : they ate never- 
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intelligent cultivator. In the easo Of afltural or cross-bred 
varieties, this variability may be t>a]tly owing to culture or 
nutrition, but whole or partial reversion to pre-existing types 
oflfem another source of explanatbn. The theory of pangenesis 
as advanced by Diarwin shows piiotty plainly how this may take 
iflace ; a trace of colour or hereditary taint may linger from 
generation to generation without showii^ itself, and then, owingto 
some cause Of which we know nothing, some interruption to the 
smoothness and sameness of plant-life takes place, and the result 
is variation in habit, form, colour, or precocity. The theory of 
reversion is feasible enough wherever varieties are concerned ; 
but when we remember cases of species which sport — take for 
example the Chestnut near Geneva, cited by Dccandolle, one 
branch only of which bears double flowers — no theory of rever- 
sion to pre-existing types, or pangenesis, will go far towards 
explaining this singular phenomenon. Mr Henderson, a 
distinguished American horticulturist, remarks that in a bed 
of about one hundred cuttings of the new Tea Rose, “ La 
Nankin,” all. made from one parent plant, he found four 
distinct varieties, some with clear nankeen flowers, others i)urc 
white, others light pink or blush, and the remainder in the 
normal state, white above and nankeen below. Mr T, A. 
Knight mentions a case where a tree of the yellow Magnum 
Bonum Plum, 40 years old, suddenly produced red fruit on 
one branch ; and he had a Mayduke Cherry in his garden, one 
branch of which annually bore oblong, heavier, and later fruit 
than the rest of the tree, but of inferior flavour. — (See Trans. 
Hort. Soc., vol. ii. p. 160.) There is no practical and very 
slight theoretical difference between a bud variation, />., sport, 
and a seedling variety, since both may be pe^etuated, if d^ 
suable, either by cuttings, layers, or by grafting ; and in this 
way many weeping, fastigiate, cut-leaved, and other ornamen^ 
trees have been obtained, to say nothing of all the many vari<^ 
gated plants which add so much vsiriety to our own gardens as 
well as to those of China and Japan,* 

* Those who wish to pursue this subject further should read Dr M, T» 
Masters’s yaluable paper on “Bud Variation” in ‘Gard, Chroo,,' lS 7 ^» 
p. 1388, 1453, and 15^3. The papers of Naudin, Braun (“ R^nvenes- 
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Dimcious and Monoecious Plants . — ^Wichura observes — and, as 
I think, very rightly — that dicecjous plants which are subjected 
to fertilisation by insects must necessarily produce hybrids, and 
' especially so if they comprise a great number of species nearly 
related, growing in close company, and all flowering at the same 
time. In cultivation, howev^, all dioecious plants do not 
flower synchronously, and this is especially the case with the 
male and female Aucuba, and with the monoecious Nepenthes 
and Crotons. M. Carriere, in relating his experience with 
seedling male and female Aucubas in the ‘ Revue Horticole,* 
says that out of several thousand seedlings which he has raised, 
those which have flow'ered are, with few exceptions, male 
})lants, and that the few female plants which did appear have 
flowered much later than the male seedlings — ^that is, several 
weeks, and sometimes even tw'o or three months. Ccelehogyne 
ilicijolia^ a i)lant long thought to develop female organs only, 
has at len^h been found to produce male organs simulta- 
neously with the female ones. 1 )ioecious grasses. Palms, and 
other plants rarely produce fertile seeds in cultivation, owing 
to the male ])lant being absent, or on account of their not 
being in bloom at the same time. Where the male plant 
blooms earliest, pollen may in most cases be preserved by 
wrap])ing it in dry tinfoil or silk-paper; and all hybridisers 
would add greatly to our knowledge by recording the length of 
time they have kept pollen in its potent state. In case a 
female plant blooms, and it is of importance that its flowers 
should be fertilised, fresh pollen may in many cases be pro- 
cured by advertisement, or from corresi)on dents abroad or 
l)lant-loving friends at home. 

Many hermaphrodite plants are for all practical purposes 
monoecious— that is, contrivances have become developed to 
prevent self - fertilisation, or their male and female organs 

cence Cyds^us Adami"), and Duebartre, ** Note sur le Chassclas Panache,’’ 
in the ‘Journal de la Societie Imi)eriale et Centrale d’ Horticulture,’ 1865, 
should also be consulted in connection with Dr Masters’s paper. Dr 
Masters coutribuWs a valuable and interesting pawr “On a Pink Sport 
from Gloire de Dijon Rose” to the ‘Journal of the Royal Horticultural 
Society,* vol. iv. p. 153, which -should be read by all interested in this 
subject. See also Carriere, * Production et Fixation des Vari^ti^s dans les 
Veg^taux,* p, 35; Darwin, ‘Variation of Animals opd Plants,’ 1868, 
p. 379 ; article on “Bud Variation,” ‘Popular Sciehce Review,* 1872; 
and “Graft Hybridisation,” ‘Popular Science Review,’ 1871, p. 141. 
Carriere gives a list of Roses whicn have originated from sports, and Dar- 
win gives copious references to the literature on variability among plants. 
See also ‘Gardeners’ Chronicle/ 1871, p. 74, and Herbert’s ‘ Amarylli- 
dacea?,* p. 377. 
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assume an alternate development which secures the same 
end. 

Cross-Fertilisation and Fertility . — ^Some experiments made 
by Mr Williams go to prove that aatiilcial fertilisation nc* only 
improves the quality, but also increases the quantity of the seed 
produced. For example, a floret of Vu^ria Fegia fertilised 
with pollen from another dower growing* on the same plant 
yielded four times as much seed as when left to become 
naturally fertilised, and above one-half more than when care- 
fully fertilised with pollen from the same flower; and the 
result was still better by two-thirds when the flower was fecun- 
dated with pollen from a flower of the same species growing on 
another individual plant. 


I. 


Produce of natur- 
ally fertilised 
flower. 


Produce of flower | 
fertilised with its own 
jjullen artiflci<illy. 


3. I 

Produce of flower 
arnficially fertilised 
with pollen from a ' 
scpai.ile flower grown 
upon the same plant 


I 

1 Pn^diirc of flower 
I fertilised with pollen 
from a diflerent plant 
of the same spetics. 


I 25 seeds. 

i 


60 seeds. 


100 seeds. 300 seeds. 

I 


Dean Herbert, writing in 1837 (see Herb. Am., p. 371), 
remarks : I am inclined to think that 1 have derived advan- 
tage from impregnating the flower from which 1 wished to 
obtain seed with i)ollen from another individual of the same 
variety, or at least from another flower rather than with its own, 
. . . and especially from an individual grown in a diflerent 
soil or aspect.” To illustrate this, he mentions that he had nine 
hybrid ITiJf/feastra flowering in his stove, and being desirous of 
blending these still further, the different flowers (stigmas) were 
touched with polleii from their several neighbours and ticketed, 
other flowers being touched with their own pollen. Almost 
every flower that was touched with pollen from another cross 
produced seed abundantly, and those which were touched with 
their own pollen either failed entirely or formed slowly a pod 
of inferior size, and with abortive flower-seeds. It seems to 
me that this circumstance maybe an^ogous to the introductioii 
of a male frota another flock or herd, which has been fomtid 
advantageous to the breed of domestic animals.” 

Hybrids prove that their parents are nearly-related sjpecieSi 
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or have descended from a common origin, and in their entire 
system of growth are quite as normal and often* as fertile 
as well-authenticated species. Sterile hybrids — that is, mules 
‘which are incapable of bearing fertile seeds when fertilised with 
pollen from a nearly-related species — are very rare ; and some 
of those which are reputed sterile produce fertile pollen, which 
may be used to fertilise other sjiecies or varieties. Forsythia 
viridissima, which rarely produces seed from its own pollen, 
fruits freely when fecundated with that of F. suspensa ; while 
the common garden Balsams require cross-fertilisation in order 
to secure a prolific suj^jdy of fertile seeds. 

M. Nageli has pointed out that conditions of sexual vig- 
our, or even absolute sterility, are no proof of hybridity, since 
many individual plants of direct descent are sometimes sterile ; 
indeed the whole question of fertility seems to hinge on con- 
stitutional vigour and a proper supply of nutriment. While 
many hybrids seem to have wealfcned reproductive powers, 
crosses between different species of Calceolaria, Erica, l)i- 
anthus, and Pisum are more fertile than the original species 
from which they have descended ; so that we also in some 
cases obtain additional sexual vigour or fertility in hybrids 
and their subsequent progeny, notwithstanding that sterility 
and additional vegetative vigour or growth is in many cases 
the rule. 

The late Professor Henslow wrote a mosA valuable treatise 
on one of the hybrid Foxgloves {£>igitalis)^ tHth a view to dis- 
cover, if possible, the distinction between species and hybrids. 
In this object, however, he failed, not from want of accuracy, 
but simply because no such difference exists. 

Jfrnnediate Effects of Foreign Pollen , — It is genemlly SiUpposed 
that the effect of crossing or hybridising is confined to the 
embryo of the seed which has been vivified or quickened by 
foreign pollen ; but there are at least two or three well-authenti- 
(pated cases in which the impression or influence of the strange 
has immediately altered the fruit or seed in gene^ 
jflpfeuraiicc. 

Some interesting experiments bearing on the influence of 
iMmn^e pollen on the form of fruit have been made by Maxi- 
mowicz.— (See Jour, Royal Hort. Soc., vol. iii. j(new series^ p. 
i6i et seg.) The species experimented on weife Ltlium damn- 
cum and Ltlium btdbiferum. The pollen of each species was 
applied to the stigmas of the other species, the process being 
repeated upon several individual plants. The result was that 
the capsules borne by the several plants were found to have 
the form characteristic of the pollen parent ; while the form of 
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the seeds was intermediate between that of th<;»se of the two 
parents,* Another instance is quoted from a Frltich pamphlet 
in the ‘Journal of the Royal Horticultural Society of London * 
(new series, 1866), voL i. p, ji, fiom which it appears tiiat ope 
of the objects with French winc-giowew i$ to obtain Grape-juice 
of a deep colour ; and a Grape named Teintiiri^ is remark- 
able as having coloured juke, but is not a prolific bearer, ’ The 
idea of crossing this variety with Ammon and other prolific 
wine Grapes having pale juice occurred to M. Bouschet, and 
he succeeded in raising a race of Grapes with coloured juice ; 
.but a more important result from a scientific point of view was 
obtained from these experimental attempts. The berries of 
the palC'juiced varieties fertilised with pollen from Le Tein- 
turier yielded coloured juice the first year, while others 
on the same bunch (but unfertilised by that variety) re- 
tained their original character. Yet another case, but this 
time a rather doubtful one, occurred in Mr J. Watson’s 
nursery at St Albans, where a Cucumber plant bore a globular 
fruit, exactly like a Melon in form, together with normal 
Cucumbers. This is figured and described in the ‘ Gardeners’ 
Chronicle,’ October 4th, 1873, P- ^ 335 > is supposed to 
have been brought about by the accidental fertilisation of a 
Cucumber flower by pollen from some Little Heath Melons 
growing in close proximity in the same house. At a meeting 
of the Academy of Natural Sciences at Philadelphia, Mr Thos. 
Meehan made the following highly interesting and important 
observation : “ Mr Arnold, Paris, Canada, determined to 
observe the effect of cross-fertilisation on Indian Com (Zea* 
mays\ and to this end he procured a brown variety, with a 
circular dent on the apex, and fronj this he raised one plant. 
The first sets of flowers were permitted to be fertilised with their 
own pollen, in order to test whether there was any reversionary 
tendency in the plant or the pollen of any other variety in the 
vicinity. The ear which Mr Meehan laid on the table was the 
result, every grain being like its parents. The Com or Mai^ 
plaqt produces two ears on each stalk. As soon as the ‘ silk ’ 
pistils of the second ear appeared, the pollen, in a ‘tassdl’iof 
the common yellow Flint Com (a well-known American varied 
with yellow grains) was procured, and set in a bottle of wafeVi 

* It is quite possible, and indeed highly probable, that Maximowioft kss ^ 
here attributea to the actipn of foreign. pollen a result which is Ml to 
specific variation. Nearly all Lilies are very variable in habit, luiiCbtltt 
little reliance can be. placed on the form of any fruits, unless gmwn 
compared in large quantities. Professor Dyer has, moreover, pcllittedl out 
that Z. huUnfirtim in the Kew Herbarium bears fruit like tlM of Z. 
as described the Russian botanist 
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tied near the developing ear, the plant’s own ‘ tassel ’ (anthers) 
having been cut away some time previous. After sufficient 
time -had elapsed, this set of male flowers was removed, and a 
panicle of male flowers from a white-grained variety was intro- 
duced to the same bottle, in order to afford the pollen an 
opportunity of operating on the same female flowers, and the 
result was another ear (cob), which Mr Meehan exhibited, and 
the corn in this head was variegated, the base of each grain 
being of the yellow Flint Corn, while the upper half was of the 
white variety. From this curious and valuable fact Mr Meehan 
came to the conclusion not only that there was an immediate 
action or influence on the seed and the whole fruit structure 
by the application of strange pollen, but the still more import- 
ant fa('t, hardly before more than suspected — namely, that one 
ovule could receive and be affected by the pollen of two dis- 
tinct ]jarents, and this, too, after some little time had elapsed 
between the first and second impregnation.” 

7'he known cases where the immediate ac tion of foreign 
pollen on the fruit has been noted are so concisely given in 
F’rofessor Dyer’s translation of Maximowicz’s paper cited above, 
that I gladly avail myself of the following quotation, which 
summarises the whole matter — with references to the original 
papers ; — 

“ The few instances may be found collected in Gaertner* or 
Danvin.t Thus Mauz asserts that he observed different kinds 
of fruit on a Pear-tree, of which a number of blossoms had 
been castrated, and, as he supposed, fertilised afterwards by 
neighbouring trees. J 

** Pavis maintained that the fruit of Apples, Melons,§ and 
Maize underwent alteration in form, colour, and .speciaj quali- 
ties when they were planted near other kinds.|| Bradley even 
says that he had seen an Apple which was sweet on one side 
and sour on the other, and one half of which became soft" 

♦ Die Bastardzeugung, p. 73. 

t Animals and Plants under Domestication, i. 397. 

t See Card* Chron., 1871, p. 1354. 

§ [Livingstone states (and the instance has not, I think, been quoted) 
that in the case of CitntUm vulgaris^ Schrad., which varies with sweet and 
bitter fruit, Melons in a garden may be made bitter by a few bitter 
.Kengwe in the vicinity. The bees convey the pollen ^from one to the 
other ’’—(Travels in S. Africa, p, 49 ).— Tr.] 

fi Dr Hogg mentioned at a meeting of the Royal Horticultural Society, 
Dec. 15, 1868, a case where Pear Beurr^ Superfin and Doyenne Depais 
were growing dose together on a wall, and the last-named variety bore a 
fruit exactly Tike the former, the inference being that the flower which pro- 
duced it had been accidentally crem-fertilised with pollen from flowers of 
Beurre Superfln. 
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when boiled, while the other remained hard* * * § But these aie 
only observations, and not experimental resulte^ Wiegmawn 
first obtained the latter in Peas. Caertner tested experiment- 
ally many of the statements which we have quoted, aad made 
experiments on other plants besides. He was only able, hoiv 
ever, to confirm Wiegmann’s results to ^ certain extent He 
is therefore -disposed (and with much reason) to attribute the 
majority of such cases to variation in the individual ; he allows, 
however, as a rare exception, the jwssibility of change even m 
the mother plant itself. Other observers (as, for example, 
Knight,* and recently even Nageli t) deny even the possibility 
of such an influence. 

** More recently Darwin has again (]uotcd cases J where, by 
crossing yellow and dark Maize, cobs were produced which 
contained both yellow and dark grains. Hildebrand § confirms 
these observations, and further cites the instance of an Apple 
which bore traces in its marking of the influence of another 
sort. But whilst the question has been in these cases only a 
variation in the colour, in the three which follow we find it 
affecting the form. Hartsen|l has seen on Solatium ediile (the 
well known Egg plant) a fruit which in colour, size, and shape 
exactly resembled a Tomato, and possessed only the greater 
dryness and firmness of the flesh of the Egg fruit, besides the 
smooth border of the seed, 'which in the l\)mato is villous. 
Dr KanitzU met with a case of a hybrid fruit, between Lycoper- 
sicum eficii/etitum and Capsicum antiuum. Fritz Muller** fertilised 
Cattleya Lropoldi hy Epideti drum cinnabat iuum^ and obtained 
seeds of the former, with the shape belonging to the latter. 
Meehan, tt lastly, observed that the bough of a l*ear-trce, whi< h 
had always been altogether unfruitful, projected into the boughs 
of a neighbouring Apple-tree. Fruits were produced, which in 
skin, flesh, and other respects were altogether Apples, and had 
only the seeds, carpellary partitions, and stalk of the Pear. 

“ These are all the cases with which I am acquainted. Con- 
sidering, then, that the observations of Bradley, which are the 
earliest, date from the year 1721, and that the list has only 
increased very slowly, notwithstanding the vast opportunities for 
noticing these cases which botanists and gardeners have had in 
crossing different species of plants, we must allow that Gaert- 


• Trans. Royal Hort. Soc., v. 67. 

+ Sitzungsberichte d. bayerischeti Akad., cited by Hildebrand. 

t Savi, cited by Darwin, /. c, p. 400. 

§ Bot Zelt., j^8, p. 325, t. 6. II Bot Zeit., 1867, p. 378. 
f Bot. Zeit, 1867, p. 335. ** Bot- Zeit, 1868, p. 631. 

ft Proa Aca 4 Nat Sc. fiuL, 187*. vol, u 
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ner quite justified in declaring that the immediate influence 
of foreign pollen upon the mother plant is a rare exception. 

“ If we agree with Gaertner in excluding from the list, as 
possibly due only to bud variation, those cases which are not 
the result of direct experiment, the only well-established ones 
which remain are those of Maize,* Peas, and Cattleya 
Leopoldi.^^ 

In the * Book of the Garden,* vol. ii. p. 321, Mr Anderson- 
Henry records the interesting fact that he “ once spoiled a 
pure 74y///A'-bloomed Calceolaria for exhibition, by crossing it 
with a crimson sort ; all the blooms on those branches where 
the operation had been performed being stained rcd^ and not 
the few flowers merely which had been actually crossed.** It 
is undoubted that cross-fertilisation effects d change in the 
embryo apart from mere fertilisation ; and the above facts go 
to prove that changes effected by foreign pollen are not un- 
frecjuently evident. 

Presentation of Pollen. — The natural contrivances for the 
due preservation of pollen are so varied and interesting, that 
we must briefly allude to them ere entering on the more prac- 
tical part of our subject. In the proceedings of the Scientific 
So( iety of Innsbruck,” Dr A. Kerner has a valuable memoir 
on different modifications of structure which flowers have 
assumed, evidently for the purpose of protecting the pollen 
from injury. Pollen is of two kinds, powdery and coherent. 
The former kind is found almost exclusively in those plants 
whose fertilisation is effected by the agency of the wind. The 
quantity of pollen is in these cases enormous ; the anthers are 
frequently attached very slightly to the end of elongated fila- 
ments, so that the pollen is shaken out of them by the least 
breath of wind ; the flowers grow on the most exposed parts of 
the plants, frequently apiiearing before the leaves, so as to give 
greater facility for the dispersion of the pollen, and are not 
provided with brightly * coloured corolla, powerful scent, or 
nectar, for the purpose of attracting insects, Pkmts, on the 
other hand, whose pollen is coherent, are dependent on insect 
agency for its dispersion and transport to the stigma. It is 
therefore absolutely essential in these cases that some means 
should be provided for its protection from moisture, whether 
rain or dew, which would immediately destrby its efficacy, 
until such time as it may be carried away by insects. A variety 

* See Trans. Royal Hort, Soc., vol. v. p. 234». fw detailed account of 
change of colour in the garden Pea by mss-fertilisation, with coloured plate. 

In «iame vol., p. 63 , is a most interesting paper on this subject, with refer- 
ence to analogous cases. 
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Umbellifcrae and many species of Cruciferae and Saxifraga. 
Finally, Kerncr draws the conclusion that those plants whose 
coherent pollen renders inse('t agency necessary for their fer- 
tilisation can only have existed in very recent geological 
periods ; and those new species or varieties must necessarily 
have the advantage, and tend to become perpetuated, which 
possess &uj)erior advantages, in respect to the climate in which 
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they grow', for the i)rotection of their pollen from all injurious 
influences. 'I'hc j^lants, the remains of which are found in the 
oldest geologi('nl formations, are generally of that class which 
do not reejuire insect agency for their fertilisation. 

Practically, it is often highly necessary to preserve pollen 
^ from early-blooming plants with which to fertilise later-bloom- 
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ing species or varieties, or via versa, ^ the case may be. In 
the case of some dioecious plants, which do nof Bower simul- 
taneously, this is absolutely necessa^, the common Aucuba 
being a familiar example. By forcing late-blooming species 
and forms, and by retting eirlier ones, we may succe^ in 
obtaining pollen at the precise moment when it is required J 
but it is a most important &ct for all hybridisers to know, that 
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pollen carefully shaken "from the anthers during dry suntiy 
weather when perfectly ripe, and wrapped neatly in silk-paper, 
will retain its quickening or vivifying powers for days, weeks, 
or even months together. Silk-piiper or tinfoil is most 
convenient covering in which to preserve pollen-grams; but 
if it is to be kqpt for a great length of time, it should be her- 
metically sealed in glass tubes, which can be bought at any 
chemist’s. One end of the tube is sealed by holding it near a 
gas jet, and using a blow-pipe to intensify the power of the jet. 
After the end is sealed, allow it to cool before the pollen is 
enclosed, then shake it down to the sealed end, and seal the 
other end in like manner. If you are not familiar with the use 
of the blow-pipe, seal the ends of the tubes with hot sealing- 
wax. Pollen may be mounted in dry cells, and covered by a 
strip of thin glass, as u^d by microscopists, air being excluded 
by Canada balsam — and so treated, retains its vitality ; and there 
is the additional advantage that it can be often examined 
under a low power, and any change noted. On no account 
must the pollen have been wetted before it is enclosed, for on 
its being gathered in a dry and fully ’- developed condition 
depends its keeping qualities and quickening action. As yet 
we know but little as to the comparative vitality of either seeds 
or pollen, and experiments with pollen are especially to be 
desired. The late Dean Herbert, in alluding to this subject 
nearly forty years ago, remarked that “ old i)ollen which has 
been kept perfectly dry may act so as to fertilise, but that 
which has once been damp cannot do so.”* The pollen of 
Ceret/s grandiflorus^ kept for six weeks in a bit of paper, enabled 
Mr H. Brown to obtain a hybrid between that species and 
Phyllocactus Jmkinsonii, Linnaeus found that the pollen of 
Jatropha urens, six weeks old, was but little impaired in its 
action. 

Wichura (see Jour. Royal Hort. Soc., 1866, vol. i. p. 58), in 
speaking of the pollen of Willows (Sa/ix), remarks that fresh 
pollen, placed in a weak solution of honey and water, began to 
emit pollen -tubes in the course of ten or twelve minutes. 
Pollen of Sa/tx siiesiaca, eight days old, seemed almost as 
potent as ever, but in twenty-eight days the traces of vitality 
were very slight ; while that of S, cinerea had become weak in 
sixteen days. On the whole, it seems that pollen of Willows, 
if kept in a dry, cool, shady place, is efficient when fourteen 
days old, and it may be implicitly trusted at eight days old. 
Mr Anderson-Heniy observes that the jwUen of Rhododen- 
drons is potent after being kept for six or eight weeks/and 
pollen of Clematis Jackmanii was found to be potent iafter 
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being kept eleven months! Pollen for keeping should be 
cleaned out of the anthers and wrapped in soft paper, and for 
further security the whole may be enclosed in tinfoil. Care- 
fully separate the pollen from the bits of anthers and filaments, 
for if these are enclosed with the pollen, they cause damp and 
mould. M. Lccoci gives the following informatjpn on this part 
of our subject : “ I'he jjreservation of pollen about to be used 
in hybridisation will re<iuiFe great care, if brought from a dis- 
tanc e. It often happens that the pollen required to fertilise a 
])lant cannot be procured exactly at the time desired ; and if 
it be necessary to keep it for some time without using, the fol- 
lowing precautions may i)e observed : place the collected 
]jollen in the hollow of a watch-glass, and let it remain exposed 
for a few hours (but not in the sun) till a portion of its moisture 
has evaporated ; another watch-glass of the same size may then 
be placed over the one containing the pollen, and made 
air-tight by the application of gum round the edges. As to 
the length of time during which it may be thus preserved, 
nothing [)reeise is known, except that the pollen of sorne kinds 
of ])lants will keep ’much better than that of others. M. 
Haguin, of Liege, has fertilised Lilies with pollen that had 
been collec ted for more than forty-eight days — Azaleas, with 
pollen forty-t\vo days old ; while ('amellias respond to the fer- 
tilisation of ])ollen that has been kept for sixty-five days. 
These periods are far exceeded by that of the retentive powders 
of the jjollen of Ceraiozamia m^xUana (see Cycadaceae), w'hich, 
after being preserved from 1866 to 1873, was successfully 
ajjplied by M. Houllet, chief of the plant-houses of the Jardin 
des Plantes. Nevertheless, M. Bleu, well known as the pro- 
ducer of a noble scries of hybrid Caladiums, states his full 
conviction that the freshest pollen is the better. M. Haguin 
cuts the anthers he requires immediately on the opening of the 
flower, wraps them carefully in a pasted-up seed-paper, and 
leaves them in a dry and warm situation for twentyTour hours. 
By that time the fecundating dust has fully ripened, and M. 
Haguin then envelops it closely in thin sheet-lead, numbering 
and naming each kind, and placing them in a dry but cold 
situation till required for use. M. Perrolet reports from 
Guadaloupe that the male pollen of a Date Palm (which 
flowers three months before the female tree) i^as kept during 
I the three months required without injury.” 

. Emascuiaiing the — ^This operation consists in care- 

fully removing the stamens from hermaphrodite flowers before 
the anther-slits, pores, or folds open to discharge the pollen or 
,^dmit of its escape. As a rule, this is one of the most import- 
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ant operations connected with hybridising, since it is next tSo 
impossible to fertilise with foreign pollen — of another 
species or variety — if the pollen of the same species or form 
gains access to the stigma. For example, it is to 

expect successful results from crossing idlium auratum w%b 
pollen from L, spectosum, or pollen of any other species of 
Lily, unless the six anther-cases of £. atifn^um are carefully cut 
away before they open, and before the strange pollen is applied 
to the glutinous stigma. The exceptions to this rule are very 
few; yet in some Passion-flowers {Passiflora) and Breeze- 
flowers (Zephyranthus) the native pollen is impotent, and that 
of other species, or varieties of other species, prepotent. The 
only safe rule is to remove the unopened anthers as early as it 
can well be done — that is, without injuring the essential organs 
of the flower, more especially the ovary and style. Some flowers, 
as Ericas, many Papilionaceous or Pea flowers, many Amaryllids, 
Lilies, Crocus, cereal grasses, composite plants, and many 
others, require to be cut open when in the bud state. To do 
this, make a clean slit with the point of a keen penknife, and 
insert the fine points of a pair of hybridising scissors, or a bit 
of finely-hooked steel bouquet -wire, and cut or drag out all 
the anthers, which in many cases requires a deal of patience 
and skill. The flowers to be operated on should be selected 
on the freshest and healthiest portion of the plant, those about 
the middle of the shoot or cluster being generally the best. In 
some cases, the most forward buds produce the finest flowers, 
and earliness is an advantage, so as to allow the seeds plenty 
of light and sun-heat to ripen ; and when this is the case, these 
should be selected, and all the others cut away. The next 
consideration is to place the plant where there is no chance 
of pollen of the same species, or indeed any other species in 
the same genus, obtaining access to the stigmas, either through 
the agency of the wind or insects. This is much more diffi- 
cult in practice than it appears at first sight ; and one of the 
surest ways of avoiding accidental fertilisation is to force the 
seed-bearing and pollen plants, so as to have them in bloom 
before any other dlied species are in flower. In the case of 
monoecious plants intended for bearing hybridised seed, the 
male flowers are all removed when in the bud state, and as 
soon after their sex is visible as possible ; while in the case of 
dioecious plants, all that is necessary is the complete isolation 
of the female plants from all those which bear male flowers, 
excepting, of course, the one intended as the male or^pollen- 
bearing parent 

ApplmHm of the Poilett.—T:ht act of fertilising the flower i| 
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simple enough in most cises^ and consists in transferring the 
dusty, wax-like, fibrous, or flour-like pollen from the anthers of 
the male parent to the stigma or stigmatic surface of the 
female organs. It matters not how the pollen is apfdied ; 
powdery pollen may be applied with a fine-pointed camel-- 
hair pencil, or the tip of a feilher : and here great care 
is necessary to cleanse it thoroughly ^ before operating on 
another plant, as some pollen - grains may linger unseen 
among the hairs, and become applied unwittingly to another 
plant. In the case of such Orchids and Asclepiads as have 
wax-like pollen masses, the point of a quill, toothpick, or 
other little implement of similar form, may be used to transfer 
the pollen from the anther -cases to tife stigmatic cavity. 
As a general rule, the stigma is borne at the end of a 
column, or style, which is fleshy and three-lobed as in Tulip 
or Lily, slender and fringed at the apex as in many Cacti 
and in Crocus, forked and set with hairs as in Asters, Mari- 
golds, Sunflowers, and other Composites, or feather-like as 
in corn -plants and grasses. For all practical purposes of 
artificial fertilisation the size,* shape, or position of the style 
and the anthers is perfectly immaterial, the point being to 
place the pollen carefully, and in sufficient quantity, on the 
stigma just at the time when the pollen is ]>erfectly ripe, — 
when it is naturally shed from the anthers, and when the 
surface of the stigma is receptive — that is, fully developed and 
covered with a gummy or viscid secretion, the use of which 
appears to be to retain the pollen when ai)j)lied, and to favour 
or promote the emission of the pollen-tubes, by which the 
quickening connection is established and effected between the 
pollen-grains, as applied to the viscid or hairy stigma, and the 
ovules or young seeds. In the January number of ‘ Micro- 
scopical Science,’' 1866, is an interesting account of the 
fecundation of Tigridia by Dr P. Martin Duncan and Dr 


Desckiption of Illustration on preceding Page. 

A, Section of Narcissuf flower enlarged^ the tube purposely omitted, a, j pollen^ 

grains on the stigma, Style — the black lines represent the course of the pollen-tubes 

doivn the tissues of the style to the ovules or young seeds, c, Pollen-gram and ptnlen-iwe 
of Narcissus enlarged d. Ovule enlarged’, showing the enlarged end of ike Pol un- 
tube, which has entered the mouth of the seed in tts embryo state so as to discharge 
its vivifying contents and so fertilise or quicken the germinal 7 >esicle shown in the 
embryo sac at e. , jam. • 

B, Ovule enlarged in section. \. Pollen-tube containing protoplasm or qutt^emng 

fluid. 2 and 3 represent cells', the upper, reforming a suspendtug htdy; while tju 
lower. 3, becomes the bahy plant — the incipient bodies a a, or one of them, oecamtng the 
growing-point of ter fertilisation ts effected. ^Starch-grains. ... , 

C, Pollen-grains of Dahlia emitting their tubes, which are shown Passing down the 
cellular tissues of the style. 

D, Pollen-grain of Grevillea emitting pollen-tube, 

H 
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Allen Maclean, and the result of the experiments made go to 
prove that, as had previously been surmised by Herbert and 
others, the fecundating tubes emitted by the pollen are not 
continuous, but that they grow by the addition of new cells, 
and in Tigridia are propelled through the tissues of the style 
at the average rate of one inch in six hours, although the 
rapidity of its growth and the consequent impregnation of the 
ovules is dependent on atmospheric influence. In direct 
sunlight and a humid atmosphere the growth increased to one 
inch in two hours. In their passage down the style (we are 
told) they are nourished by the juices of the style -cells, and 
even by the cells of the ovule itself, when that body is reached. 
The pollen-tube piffehes the embryo-sac before it for a short 
distance — i.e., indents it without jierforation ; but after a time 
the contents pass into the embryo-sac — whether by endosmosis 
or direct injection we are not told — and an embryo is formed. 
When we are told that the moist cellular tissues of the style 
afford nourishment to the pollen-tubes, one naturally wonders 
how they are nourished in Conifers, where there are no styles. 
Now what do we find ? Why, a drop of clear mucilage exuded 
from the apex of eac h ovule, and evidently intended as a 
special provision to secure fertilisation, and to afford nutriment 
for the elongating pollen-tubes in the absence of the supply 
which, in the usual course of things, is afforded by the muci- 
laginous tissues of the style. — (See Conifers.) 

Facilitahng the Groivth of Pollen. — M. Beer, Curator of the 
Botanic Gardens at Vienna, mentions that M. Hooibreuk, 
one of his assistants, has adopted the following process, 
previously suggested by Gaertner, for successfully facilitating 
the fertilisation of plants. The stigma of each flowjer to be 
operated upon is touched with a camel’s-hair pencil dipped in 
honey, or better still, with honey and the pollen of the plant 
destined to be the male parent. This process has succeeded 
admirably in the case of fruit-trees. The use of* the honey is 
doubtless to retain the pollen - grains on the stigma; and 
according to the evidence of Max Wichura, the moisture 
facilitates the growth of the fecundating tubes. Honey is 
supplied naturally in some cases, of which the common Agave 
and Hoya carnosa or “wax-plant” are familiar examples. 
Propagators can generally obtain honey coriveniently and in 
sufficient quantities firom the tubular flowers, as in the case of 
Fuchsias, Achimenes, and many other plants, and the plan 
here recommended is worth adopting in the^case of Muscat 
Grapes or early Peaches and Nectarines. 

How Fertilisation takes flaee . — ^Prof. Bentley, in his ^ Manual 
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of Botany/ p. 778, thus (describes how fertiUsfttion is cffertei : 

When the i>ollen falls upon the stigma (the tissue of which 
at this period, as well as that forming the conducting tissue of 
the style and neighbouring parts, secretes a pecuHwr visfid 
fluid), its intine protrudes through one or more of the pores 
or slits of the extine in the ficarm of g delicate tube, which 
penetrates through the cells Of the i^tigma, by the viscid 
secretion of which it is nourished. In most plants but one 
pollen-tube is emitted by each pollen-cell, but the number 
varies. , . . The pollen-tube continues to elongate by growth 
at its apex, and passes down through the conducting tissue of 
the canal of the style, when this exists, gr directly into the 
ovary when it is absent. This growth of the tube was formerly 
supposed to be due to endosmotic action o(‘ciirring between 
the contents of the pollen and the secretion of the stigma and 
style; but it is now known to be a true growth, which is 
occasioned by the nourishing viscid secre- 
tion which it meets with in its passage 
through the stigma and style. 

These tubes are extremely thin. I'hey 
vary in length according to circumstances, 
but are frequently many inches ; and, as has 
been shown by Dr Martin Duncan, they 
are not in all cases continuous tubes, as 
has been supposed — but in Tigridia and 
some other monocotyledonous plants they 
are composed of several elongated cells, 
which are, doubtless, produced by the or- 
dinary process of cell-division. The time 
required for the development of these tubes 
also varies in different pollens ; thus some- 
times they are developed almost immedi- 
ately the pollen comes in contact with 
the stigma, whilst in other cases many 
hours are required for the purpose. The 
pollen-tubes also occupy a varying time in 
traversing the canal of the style — that is, from a few hours to 
some weeks. When the pollen-tubes have penetrated the stig- 
matic tissue, the secretion of the latter ceases, and the stigma 
withers. The upper part of the pollen-tube also withers above 
as growth takes place below. 

** The poilen'-tubes, having reached the ovary, are distributed 
to the placenta or placentas, and then come in contact with 
the ovule or ovules. One (sometimes two) of these poflen^ 
tubes enters into Ae micropyle of each of the ovules, and thus 
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reaches the nucleus and embryo-sac. ... As soon as the 
contact of the pollen-tube and embryo-sac is effected, a kind 
of osmotic action between the contents of the two takes place, 
the result of which is the development of one, or rarely two, of 
the germinal vesicles into embryos.” 

All the actual w'ork of fertilisation is carried forward by the 
organs and tissues of the female plant and the growth of the 
male pollen ; and the work of the hybridiser is to bring these 
parts into juxtaposition at the most opportune moment — Le,, 
when both are in vigorous perfection— and to see that the seed- 
bearing plant is well nourished at the root, until the seed is per- 
fectly ri})e. Dr Denny, in his paper read before the Birmingham 
Congress (see (iard. Chron., 1872, p. 872, 904) on ^^The Rela- 
tive Influence of Parentage in Flowering-plants,” remarks: “ The 
visible effec ts of impregnation are fre(]uently manifested with 
a rapidity almost equalling that of an electrical phenomenon. 
1 have observed the petals of the Pelargonium, which before 
impregnation were cjuite firm, to fall w’ithin a few seconds of 
the application of the pollen to the stigma — a result due, I 
conclude, either to the immediate diversion of nourishment 
from the then superfluous part of the flow^er to the organs of 
generation, or to the existence in the vegetable kingdom of a 
power analogous to the nervous in the animal, but of which we 
are as yet in total ignorance.” As a rule, hybrid! sers trust to 
one application of pollen ; but it is advisable to experiment by 
applying the pollen to the stigma at different times, so long 
as it remains in a receptive condition. The stigmas of some 
flow'crs, as Pojipies, Lilies, Nymphaea, and Gardenias, seem to 
require a large quantity of pollen to fertilise them properly ; 
while in other flowers the least quantity — a few grains,, in fact — 
once applied seem amply sufficient. Some guide to the 
amount of pollen required may be obtained by noting the 
number of seeds produced in the capsules, and by noting the 
profusion of pollen naturally supplied (as in Poppies) when 
the number of ovules to be fed is large. If the stigma appears 
to absorb the pollen readily, and remains moist or receptive as 
if requiring more, apply pollen again and again at short inter- 
vals. On the other hand, it is possible that in some cases the 
application of too much pollen may lead to th^ disorganisation 
of the stigma, and thus defeat the object one** has in view : and 
as the elongation of the pollen-tubes is actually carrii^ on hy 
the growth or addition of pells to their extremities, and a$ it 
is now pretty certain that^ they are sustained and fe^^by the 
juices which they absorb from the moist cellular tissues of the 
style, it follows that if we aH>ly too many pollen-giains to the 
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stigma, it is analogous to sowing seeds too thickly in a pot of 
soil — ^we injure the growth of all by allowing to many the 
quantity of food required by a few individuals. 

Epochs when Fertilisation is possible ,* — The thne at which 
the stigma or stigmas of the ptots to be fertilised becotno 
receptive must be carefully studied, especially with reference 
to the following variations among others^— 

1. Flowers which discharge their pollen before the stigma is 
fully developed or receptive. [In this group the Garden-pea 
\pisum sativtm\ many species of Campanula, and many Cary- 
ophyllaceous plants, may be named as examples. — (See Agave, 
Lobelias, and Composites.)] 

2. Flowers in which the stigma is receptive before the anthers 
are developed or the pollen is ripe. [In this group the common 
Ril)-gtass {Planlago lanceoIata\ Calceolarias, Cirass of Parnassus 
{Parnassia palustris\ Chimonauthus fragrans, and many other 
plants, are examples. Groups i and 2, although, strictly speak- 
ing, they bear hermaphrodite flowers, are ])ractically inonce- 
cious.] 

3. Flowers which are dimorphic or trimorphic are for all 
practical purposes moncecious, like the above groups, for a 
similar reason — viz., to secure natural cross fertilisation, and 
thus infuse new vigour into the offs])ring, just as the hybridist 
or breeder of prize cattle finds an occasional cross to improve 
the resulting offspring, and to infuse new life and strength into 
old races or strains. Primulas, Oxalis, Linum, and Lythrum, 
are referred to by Mr Darwin as examples of this group. 

4. Flowers which are self-fertilising — that is, in which the 
pollen fertilises the stigma and ovules of its own flower. The 
Sweet Violet, Wood-sorrel, some species of Indian Bellflowers, 
and Juncus bufoniusy are examples. 

Care necessary in Hybridising and in recording Hybrid Progeny. 
— Much difficulty is experienced in dealing with a wide and 
intricate subject like hybridisation, owing to indefinite language; 
and to obviate this, or as an attempt with that object in view, 
I hope to be pardoned by hybridists and cultivators for the 
following remarks and suggestions. There are clear distinc- 
tions between bigeners, hybrids, half-breeds, and crosses ; and 
if these distinctions were duly observed, and the parent^e 
of the male and female parents correctly given in recording 
the name of any new plant of ntixed parentage, much valuable 
information would be gained. Before the record of any cross is 
publidy inade~/.^,, sent for due publication to the gardening 
or botanical joumalS'-^the seedlings fromi such cross or nuxed 
unioni of whatever kind, should have attained their state Of pet* 
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fection — ^that is to say, decorative or flowering plants should be’ 
grown on to the flowering stage before any just and right record 
can be written of their collective characteristics ; and the same 
rule holds good with foliage-plants and fruit-trees. In selecting 
plants for scientific experiments, it is highly necessary that those 
only be used which retain their natural fixity of character, and 
which consequently reproduce themselves true from seed when 
fecundated with their own pollen. Many plants which have 
been long in cultivation are in such a highly variable state that 
no reliance can be placed on any experiments in hybridising 
wherein they are used. Among plants of this character may 
be named Hippeastrums, Camellias, Roses, Crotons, variegated 
Drachmas, Agaves, Primulas, tuberous-rooted Begonias, and 
many others. As 1 have said, the want of definite information 
as to hybrid or cross-bred offspring of plants is very great ; but 
although the parentage of many of the hybrids enumerated 
in this work is open to (]uestion, the great and practically 
important point still remains, that they are not only distinct 
from their supposed parents, but also quite different from all 
other known plants. Nevertheless, as wc trust to the hybridist 
at home to give us i>roof of the natural or accidental hybridisa- 
tion of plants abroad — />., in their native habitats — ^w^e must 
also insist on his being a trustworthy and skilful oj)erator 
before we place faith in his records, even though those records 
be the supposed hybrid offspring themselves ; since seminal 
variation, the sudden development of latent characters or 
“ si)orts,” or the increase or decrease of health, as in the case 
of seedling variegated plants, may each or a combination of all 
produce the change attributed to hybridism. For example, 
the flowers of the seed-bearing plant must be carefully emas- 
culated before there is the shadow of a chance that pollen 
can have escaped from the anthers. The female plant must 
then be isolated from all other plants at all related to it, and 
the pollen of the intended male parent must be aCi)plied to the 
stigma in its pure state, and not with a cameVs-hair# j)encil 
which has been used indiscriminately for applying all sorts of 
pollen. It is not enough to isolate a seed-bearing plant in a 
greenhouse, unless due precautions are taken against the pos- 
sible entrance of wind-w^fted pollen from alli^ad plants in con- 
tiguous houses or from adjoining gardens. Hence comess it 
that botanists and intelligent observers are always suspicious of 
the parentage of hybrids and varieties as given by the mmority 
of cultivators who raise florists' flowers. For botanical pur- 
poses hybrids raised between different genera or species of 
Orchids or Asclepiads, whete the pollen is in firm, heavy 
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masses, and where fertilisatbn cannot take place exceprby 
insect agency or by direct artificial means, are the most trust- 
worthy, for reasons already explained. We have several Orchids 
imported from abroad which are supposed to be natural 
hybrids, such as Phalcenopsis Schillerima {P, Veitchii^ 
Hort.), P, Schille^-iano amahalU kucop^hoda exA P, Casta, 
Hort.), jP. rose(Hi7nabilis (P, interm^^ and P. intermedia 
Portei, Hort.) There are also several OdontoglOts of the O* 
crispum and 0. Pescatorei group, and others of the O, gloriosum, 
0, navium, and 0, triumphans types, which are presumably 
natural hybrids, just as the forms of each, technically known 
as ^^good” and ‘"bad"’ varieties, are known tp be the result of 
seminal variation. Now, if we give the hybridiser the supposed 
parents of any of our supposed natural hybrid Orchids or other 
plants, and he produces us hybrid offspring like our presumed 
hybrids as imported, we have, of course, good proof of the 
fact hitherto only supposed; and artificial hybridism, if thus 
intelligently and carefully employed (aided sometimes by graft- 
ing), becomes a blessing to the systematic botanist, instead of 
the curse which the older professors wrongly anticipated. If 
due care is taken, and experiments are conducted in an intelli- 
gent and systematic manner, the producer of the commonest 
florists’ flow'ers may also contribute his mite to the store of 
organised knowledge, and thus illustrate the force of the rule 
that science and practice should go hand in hand. 

Sexual or Elective Affinity. — Now, as when Gaertner wrote 
nearly thirty years ago, we know comparatively nothing as to the 
causes or conditions on which the power to produce generic 
or specific hybrids depends. Some species which closely re- 
semble each other in general appearance and time of blooming 
will not blend ; while others widely different in habitat, time 
of flowering, colour, and other particulars, mix very readily. 
The species of Rhododendron, Calceolaria, Pelargonium (not 
Geranium), and Dianthus have great elective affinity, and 
reciprocal unions may in nearly every instance be made. 
Evergreen Rhododendrons mix with deciduous Azaleas, and 
shrubby Calceolarias reciprocally with the herbaceous species ; 
yet, as Gaertner observes, the aptitude amongst species even 
for union is scarcely ever present in an equal degree, nor is 
it necessarily reciprocal, but greater or less on one side th^tn 
the other. The number of perfect seeds produced and the 
vigour of the resulting offspring may be taken as a tolerably 
safe index of the affinity between either genera or species ; and 
where sexual affinity is entirely wanting on the one hand, the 
production of fertile seeds is but rarely carried out, and the 
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resftting offspring are, as may be supposed, wanting in consti- 
tutional vigour. As observed by De Candolle, the three 
primary colours, red, blue, and yellow, are rarely found united 
in the same species or even in the same genus ; and the same 
chemical causes which affect colour may possibly be connected 
with this interesting question of sexual or constitutional affinity, 
since, as Gaertner observes, it is not governed by either sys- 
tematic or morphological laws. Observing cultivators, and 
especially hybridisers, may greatly facilitate the solution of this 
problem by carefully recording the parentage of the hybrids 
they raise. 

Balance of Sexual Po7uer and Prepote7ice . — I may here remark 
that the late Dr Lindley believed that superfoctation was 
possible, although not probable, unless the flowers were care-*^ 
fully emasculated, since, as a rule, pollen of the same species 
is prepotent, though in one or two known instances, notably in 
the case of some Passion-flowers, their own pollen is impotent, 
while that from another j)lant of the same species or from 
another species induces fertility. I'he late Dean Herbert, 
writing upwards of thirty years ago, remarks : ‘‘In some genera 
we find that all the .species are ca])ablc of breeding together 
and producing fertile offspring ; in Hip]jeastrum, that they even 
prefer breeding with each other ; in some genera, that many 
species will cross together, and some have as yet refused to 
cross ; in some, that the crgss-bred plants are abundantly 
fertile, in some obstinately sterile; in some, individuals capable 
of fertilisation by the pollen of another, and not by its own ; in 
some case.s, that two individuals will breed freely with a third, 
and not with each other.” The .sympathies of plants will re- 
main a mystery to us until w^e estimate their sexual vigour and 
its causes apaYt from mere vegetative growth, which is often 
very deceptive ; indeed, as a rule, barren plants vegetate much 
more vigorously than such as are fertile, and this is notably the 
case with hybrids that are barren or do not pmduce fertile 
seeds. It is a fact, but one too little appreciated, that fruit or 
seeds are not beneficial to the plant as an individual, but rather 
prejudicial, since many plants become starved to death annu- 
ally by their fruit, which appropriates all the nourishment taken 
up by the roots. As to the prepotcnce of tl^e male or female 
parent, the whole thing seems to hinge on perfect health and 
constitutional vigour — that is to say, if the male and female 
parents are equal in constitutional energy and sexual vitality, 
then the progeny will be intermediate between any two species. 
But in the case of varieties there is the tendency to ancestral 
reversion to overcome in addition, and it is well known that the 



HYBRIDISING AND CROSS-^BREEDING. 1 21 

pollen of another variety of the same race is but rarely potent 
enough to overcome this reversiohal inclination j and m order 
to fix or render permanent any race of varieties, the poUen of 
a third species or robust variety of another race seemi almpst 
an absolute necessity ; for where varieties of the Same race are 
inter-crossed we get infinite variety* but^^ no fixity of tiharacter 
either in Vigour, size, colour, or form, 'and the tendency to 
revert to ancestral types shows itself continually. 

Dr Denny’s theory as to the prepotence of the male parent 
is, however, by no means a new' one, since this was long ago 
pointed out (see Gard, Chron., 1844, p. 459). “In the midst 
of many experiments conducted without exactness, from which 
no safe conclusion can be drawn, there are some' which, in the 
hands of such men as the Dean of Manchester, seem to justify 
the important inference that, as a general rule, the ])roi)erties of 
the male parent will be most cons])icuous in the hybrid. For 
example, Mr Herbert crossed the long yellow-cupped common 
Daffodil with the small red-edge-ciipped Poets’ Daffodil; and 
the seeds of the common Daffodil furnished a plant with most of 
the attributes of the Poets’ Narcissus. The same gentleman also 
obtained out of a capsule of Rhododendron pontictiin^ fertilised 
with Azalea pontica, seedlings which had entirely the habit of the 
latter or male parent. In like manner the arborescent crimson- 
flowered Rhododendron altaclarense was raised from the seed 
of the dwarf pallid R. catawbi^nse, hybridised by the crimson 
R, arhoreum ; and when the common scarlet Azalea with its 
narrow leaves was fertilised at Highclerc by a pontica^ Mr 
Gowen found its seeds produced plants much more like the male 
than the female parent. Exceptions, or apjiarent exceptions, 
to this do no doubt exist, and hybrids could be found which 
are either half-way between their father and mother, or more 
like the mother than the father; but, as the means of judging at 
present exist, these would seem to be the exception and not 
the rule ; and therefore the greater influence of the male may 
be taken as a tolerably safe guide in all experiments in this 
interesting art.” 

Since writing the above, I find in the ‘ Gardener’s Chronicle,’ 
1855, p. 451, the following interesting remarks on the question 
of male or female prepotence in hybridising, (iaertner’s nu- 
merous experiments gave such varied results that no inference 
one way or the other could be drawn. The late Dean Her- 
bert and others, however, believed in the prepotence of the male 
or pollen parent, and the following eight cases are quoted : — 

* I. Anemone 7ntifolio-japonica{$ A. vitifolia^ $ A. japonica). 

* Hybrids raised by Mr Gordon in the Chiswick Garden. 
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— The flowers and hardiness take after those of the male parent, 
the colour being intermediate. 

* *. A. japonic(hvitifolia {$ A, japonica^ ^ A. vitifolia ). — 
This possesses the tenderness and ragged flowers of the male 
parent, and is worthless. 

* 3. Ceretis speciosnsimo-crmatus ( ^ C. speciosissimus, $ C, 
crenatus). — The colour takes after the male, while the habit is 
nearly that of the female parent. 

* 4. Aqtiilegia fragranti-californica A. fragrans^ $ A, 
californicd), — Here the offspring has the habit and flower o'f 
the male, while the colour is intermediate. 

5. Rhododendron javanico-jasminiflorum (“Princess Royal” 
Hort. Veitch) R- javanicum, $ R. jasminiflorum). — The 
form of the flower is intermediate ; the colour is derived from 
the male by the separation and retention of its rose and the 
rejection of its yellow, a very curious, and, as far as we know, 
unique case.t Leaves and habit intermediate. . 

6 . Mandirola Roezli ( $ Scheeria mexicana^ $ Gestiera 
{Ncegclid) zebrina). — The colour is derived from the male, and 
the whole habit and leaves from the female. 

7. Mandirola pkturata ( ^ Gesnera zebrina ^ $ Achimenes 
mexicana). — Here the inflorescence and flowers resemble the 
male parent, while the leaves and colour are intermediate. 

8. JSegofiia miniato-opnliflora {$ B- miniata^ $ B. opuliflord). 
— The inflorescence and colour take after the male, leaves 
more like those of the female plant. 

“ In these cases, taken perfectly at random, it is evident that 
for the most part the male predominates, especially in Nos. i, 
2, 4, 7, and 8, and this supports Dean Herbert’s views; but in 
Nos. 3 and 6 the effe^;:ts of the female are most conspicuous, 
and in No. 5 the issue is nearly equalised ; even here, how- 
ever, the colour is derived from the male, as also is- the case in 
I, 3, 4, 6, 8, and in a less conspicuous degree in the other 
cases. The most curious result is that in both* 6 and 7 
Gesnera zebrina overcame the peculiarities of its consorts, 
whether used as male or female. This points to a conclusion 
not yet drawn — ^viz., that in some cases it is merely because of 
the inherent vigour of constitution that a species prevails, and 
not because it is male.” 

Hybridism and Colour, — The colour of stems, leaves, flowers, 
and fruit is altered by hybridising and cross-breeding, but it 
is in the flower that these changes are most noticeable, since 

* Hybrids raised by Mr Gordon in the Chiswick Garden. 

+ Begonia Weltonicnsis is a similar example of this separation of colour 
in the hybrid offspring. 
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the colours are more pure aftd vapable in the flcwal envelopes 
than elsewhere. I shhll confine my remarks mainly to the 
flower, and it may be as well to remind practical hybridisers 
that their efforts to produce any desired shade of coiOtir will 
be much facilitated if they unde^ttand a little of the theoty 
of colours, since colours nof nnfrequeil^y mix or blend in 
flowers just as they do on the palette of an artist. The three 
primary colours are red, blue, and yellow ; and the tissues of a 
plant in which these colours, or some combinations of them, 
are absent are white. Now if red and blue blend together the 
result is purple, the tint varying according to the proportion of 
the red to the blue, or versa. Red and yellow mixed pro- 
duce orange, and blue and yellow green ; and if there is more 
yellow than blue, the result is a light or apple green ; but if 
there is more blue than yellow, a dark or blue green is the 
result ; and the least change in the proportion of one colour to 
the other produces a different tint. If this is true, then orange 
flowers may be produced by crossing a red- flowered variety 
or individual plant with one which bears yellow flowers ; and 
in many cases this can be done. Red and yellow flowered 
varieties or species of Zinnia, if crossed, always yield a fair per- 
centage of orange - coloured flowers, although they vary in 
depth or richness according as the red or yellow elements pre- 
dominate. Some plants naturally produce orange-coloured 
flowers, and it is singular to note that when orange-flowered 
plants are crossed with white-flowered ones, the yellow element 
often disappears altogether, and the result is a hybrid or cross- 
bred plant with red or pink flowers. We have an example of 
this result in Begonia Weltoniensisy which is a rosy- flowered 
hybrid from the white-flowered B. fertilised with pollen 

from the orange-flowered B. Suthcrlandii. Blue and yellow 
flowered plants do not readily cross with each other, however 
nearly related ; and if they do so, the colour of the progeny 
reverts either to the male or female parent ; indeed, if these 
colours were to blend in the floral envelopes, the result would 
be a green-flowered plant. If red and blue flowered varieties 
of the common Hyacinth are carefully cross-fertilised, the 
result is seed which produces seedlings of three kinds, -“part 
having red flowers ; another group with blue ones, according as 
they take most after either parent; and a third set with inter- 
mediate characters, and having purple flowers, some reddish- 
purple, some blue-purple, and others of a delicate mauve 
colour. Where purple and white flowered plants are hybrid- 
ised, as Petunia {Phoenicia) violacea and P. nyctaginijlora^ the 
result is pale rose or rosy-purple flowered forms, others having 
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white flowers ; and in seedlings from these the colour breaks 
out in a multitudinous series of blotchiiigs, streaks, and mark- 
ings of various shades, just as the primary colours red and 
blue predominate, and are either condensed in small patches, 
or suffused over the whole surface of the flower. In the show 
Pelargonium we have scarlet (that is, very bright red), purple, 
and rose or pale red in various proportions, every change in 
proportion giving a different set of colours, and consequently 
a new variety. In many plants the colours are always the 
same ; but in every batch of seedlings the variations of these 
colours, either in locality or unison, are really wonderful. 'Phis 
type of variation has been aptly described as resembling that 
of the kaleidoscope, in which the elements or coloured frag- 
ments are always alike, but the arrangement different at every 
revolution. Dr Denny thus writes on the blending of colours in 
the case of cross-breeding varieties of Pelargonium zonale and 
P. inquinans (see Florist, 1872, p. 51): “My notes indicate 
that the magenta shades are the result of the mixtures of pink, 
or lilac and scarlet \ the magentas and scarlets produce various 
shades of crimson and maroon, according to the depth of the 
scarlets ; white and scarlet salmons ; and, strange to say, salmon 
will not unfreciuently result from the crossing of two * scarlets ; 
but the extent of the blend, and the variations which result 
from the mixture of colours, depend ui)on the respective con- 
stitutions of the plants employed. Probably no blend at all 
would result if the pollen parent possessed both a decided 
colour and the greatest vigour. 1 find that the production of 
a brilliant and novel colour is accompanied by a primitive form 
of petal t which causes the difficulty in obtaining the combina- 
tion of novel colour and good form.” In the genus Narcissus 
we have some curious changes effected in the flower, and 
especially in the cuj), by hybridisation. The late Dean Her- 
bert produced a i)lant identical with N, incomparabilis by fer- 
tilising the wild Yorkshire Daffodil {N, Pseudo-Narcissus) with 
pollen of the Poets’ Narcissus {N poeticus) (see Bot. Reg. 1843, 
p. 38). Everybody knows the I)affbdil has an extinguisher- 

* I have noticed this phenomenon, and consider it due to the fact that the 
colour, instead of being confined to the cuticle of the petal, becomes mixed 
with the white groundy which normally lies beneath theJayer of cells con- 
taining the scarlet pigment. I also notice that salmon-coloured varieties, 
resulting from a union of two .'icarlets, are apt to be striate more or less, 
and the petals become scalded in bright sunshine. — B. 

t It is doubtless the narrow petal w^hich accounts for the richness or 
novelty of colour, since, if the petal was a broad and rounded one, the 
colour would be less vivid and distinct, simply because diffused over a 
larger aica.— B. 
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shaped deep yellow cup about an inch in length, while the cup 
of the Poets* Narcissus is flat or shallow, yellow ako, but having 
a reddish-purple ring round its margin; and in the hybrid 
resulting from these two species, we find the margin of the 
yellow cup suffused with deep oraf^t which is just the colour 
obtained when we mix reddish purple apd deep yelloiv on the 
palette. The Poets’ Narcissus crosses freely with some forms 
of the Polyanthus Narcissus {N. Tazetta), even in a state of 
nature ; and by crossing it w^ith some of the pure white varie- 
ties, as N. Tazetta papyracea^ it is not improbable that rosy or 
lilac cupped varieties might be obtained. From the above 
facts it is evident that in some cases the colours of varieties or 
species, when crossed, are mixed or blended just in proportion 
to the elective affinity or sexual vigour of either parent, which, 
indeed, often varies in each seedling or individual produced ; 
while in other cases one colour only predominates in the 
flower, the other being rendered latent, or perhaps attracted to 
some other part of the i)lant (see Datura). This latter kind of 
colour variation points to the manner in which “ blue Roses,” 
“blue Dahlias,” and “blue Pelargoniums ” will be originated, 
if such a consummation is ever effected at all. In all these 
flowers a certain amount of blue is ])resent, but mixed with red 
in various proportions, the result being lilac or pur])lish flowers. 
Now, in order to produce blue flowers, all the red colouring 
matter must by some means or other be either supprc.ssed 
entirely, or driven to the stem and leaves, for so long as it 
retains a place in the flower, it is simi)ly impossible that the 
flower can be a blue one. Considerable ])rogress has been 
made in suppressing the red in purple-scarlet Pelargonium 
flowers, and the late Donald Beaton's “Indian yellow” is an 
example of the suppression of red colouring matter to a certain 
extent in an orange-scarlet flower. In hybridising such plants 
as Begonias of the foliage section, or in crossing tricolor 
Pelargoniums or Caladiums, some curious changes of colour 
are perceptible. In tricolor Pelargoniums, for example, we 
have the green colour of the leaf (blue and yellow) separated 
to some extent, and some of the red colour which normally 
belongs to the flower is introduced. Now, if the red cells of 
colouring matter overlie the green parts of the leaf, the result 
is a brown tint ; while, if they lie over the yellow portions, the 
red or pink becomes warmed into* scarlet. In some tricolors 
— ^the silver race — the yellow portions of the leaf are replaced 
by colourless cells — cells containing colourless fluid; 
and when the red variegation lies over this part of the leaf, 
the result is a clear rose or pink hue, changing at once 



126 HYBRIDISING AND CROSS-BREEDING. 

into purple or brown when it stretches into the green parts of 
the leaf. 

Fixation of Varieties and Faces * — The ‘^fixing” of any 
variety by artificial means, such as suitable culture, careful 
selection of seed, &c., is easy to the intelligent cultivator ; and 
whenever a “ break ” or “ sport,” or cross-bred seedling of a 
desirable character, or exhibiting a tendency towards any stand- 
ard of excellence, makes its ai)pearance, other excellences 
soon follow under the fostering care of the horticulturist. 

“ The florist, to ‘fix’ the form, carefully isolates the plant ; 
but in the wild state a distinct sport or seminal form has no 
chance, the bee from the neighbouring flower of course fertilis- 
ing it with the pollen from any of the other forms. If there 
were no bees, no agency whatever for cross-fertilisation, noth- 
ing but the plant’s own pollen to depend on, there would 
undoubtedly be anomalous races, which, again, by natural 
evolution at times changing, would -produce other races ; and 
in time the difference Uiight be so great as to be even thought 
generic'. But we see that, by the agency of the hujnble-bee, 
the progress of the newly-evolved form is checked. The pollen 
of the original form is again introduced to the offspring, and it 
is brought back at least half a degree to its starting-point. 
Insects, in their fertilising agencies, are not always abettors, 
but rather at times coiipervators of advancing evolution.” — 
(Meehan.) 

When the florist cross-fertilises two pure species, the offspring 
which result from the union possess a general family likeness, 
although the elementary characteristics of the two species may 
be united in different proportions in the different individual 
seedlings. Races thus obtained are, however, far from con- 
stant in character as a rule, unless again crossed with a third 
species, or with a distinct variety of a third species, which, I 
have repeatedly observed, has the effect of fixing the characters 
of seedling races; but why this is so, I cannot just now 
explain. Careful selection and good culture {i.e., a system of 
culture w^hich most favours the development of the character- 
istics we wish the seedlings to assume, and which least favours 
those characteristics we do not require) are the most power- 
ful aids in fixing or rendering permanent races and varieties. 
Plants, like animals, adapt themselves within fcertain limits to 
the soil and locality or climate in which they may be placed ; 

* Those interested in this phase of our subject will find much useful in- 
formation in a work by M. Carriire, entitled ‘ Production et Fixation des 
Varieties dans les V^getaux.* 
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and thus habits are formed which in time become permanent, 
and which are reproduced from seed. 

In illustration of the foregoing remarks, and to show more 
plainly how races have already been fixed ly intelligent 
hybridists, the following tables cjf parentage or pedigrees arc 
given : — 


R. Catawbiense 
X 

R. arboreum 


R. Pontknm 

X 

R. maximum 


C. viiicella 
X 

C. iniegrifoha 


Rhododendron. 

Race t. 

\ t R. Caimvbiens* 

Aliaclarense e X 

) i Altaclarent»e 

Race 7. 

■\ I Hybrid maximum 

t Hybrid maximum -J X 

) i Altaclarcnse 


Clematis. 


l-Hendersonii 


f C lanuginosa 
; Hendersonii 


i C. vitU 
bens 


Begonia. 


vitiulla atroru- 


Blandyanum. 
Toward ii. 

Meteor. 

Elegans. 

Noblci^num bicolor. 
Pulchellum. 


Standishii 
Mrs Loudon. 
Pictiiratum. 
Vivid. 

Captivation. 

Kacanum. 


/ lackmannii. 

I Kubro violacea. 

I Vtticella pallida, 
j ,, Mooreana 

/ ,, ainethystina. 

‘ Prince of Wales. 
Kubell.'i 
Magnifica. 
Alexandra, 
y VeluUna purpurea. 


B Vtitchii 
X 

B. Boliviensis 

B. species 
X 

B. Boliviensis 


j. Intermedia 
X 

j-Soieni 


/ Acme, and others. 


Mixed Pollen , — The idea of mixing the pollen of several 
plants — that is, either closely-related species or varieties — to- 
gether, in order, if possible, to obtain greater variability or mixed 
qualities in the offspring produced, has suggested itself to 
many hybridisers, but in practice (that is, in the origination of 
new flowers or fruit.s^ it has little if anything to recommend it ; 
while, ft^m a scientific point of view, the results of such fer- 
tilisation are too uncertain to be of. any value, since even when 
only one kind of pollen is employed great precautions must 
be taken and everything noted with great exactness in order to 
render the results obtained of any scientific interest. In the 
* Journal of the Royal Horticultural Society ' for 1850, vol. v. 
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p. 1 6 1, the following translation of Gaertner^s observations on 
this subject is given : When the stigma is dusted at the 
same time or within certain limits with its own pollen in suffi- 
dent quantity and that of some other species, the latter is 
wholly inert, and the result is plants not differing in any 
respect from the matrix : nor is the effect different if a division 
or [)ortion of the stigma be dusted with either pollen separately, 
precaution being taken that there shall be no possibility of 
admixture. The elective affinity (see page 119) for the natural 
pollen makes the other comj)letely negative. The result ’is 
perfectly analogous when more than one kind of strange pollen 
is applied, the native pollen being completely excluded. One 
typical form alone results — the effect of the impregnation of 
that pollen for which the stigma has the greater elective 
affinity.” The late Dean Herbert (see Herb. Am. p. 375) 
attempted to fecundate Calceolaria plantay;niea with the pollen 
of twelve other species industriously mixed together ; but very 
few seeds ripened, and the result differed but little from seed- 
lings obtained by fertilising with 'one kind of pollen. He 
further remarks that in Crinum he has obtained mule and 
natural seed from the same cai)sule ; and where there are three 
distinct stigmas, as in Passi flora, it would be interesting to 
fertilise each very carefully with pollen from three other species 
and note the result ; indeed, the glimmerings of successful 
superfcjetation which now and then appear seem to beckon 
the hybridiser onwards, and suggest a careful series of varied 
experiments. In rases wffiere mixed pollen is used, the number 
of seeds is generally small. Ciaertner, however, relates a curious 
exceptional instance : A plant of Lychnis diurna w^as dusted 
with pollen of Silene noctijlora. Twelve capsules of , different 
degrees of perfection were set, which yiel<J|ed from twenty to 
eighty seeds. The plants produced by them were, with two 
exceptions, true Z. diurna; but these had smaller leaves, a 
more vigorous growth, and stronger but more finely divided 
branches. It is possible that the main crop was due to the 
presence of stamens in the Lychnis, which is not always strictly 
dioecious, the two abnormal forms being due to the hybrid’ 
fecundation. The experiment w'as repeated, but did not suc- 
ceed. Mr Herbert has occasionally observed, in the case of 
multilocular capsules, hybrid and natural sebds in Ihe same 
plant. Such cases are, however, of extreme rarity.” 

The mode of experiment may be varied by dusting the 
stigma at different intervals with the different kinds of pollen. 
It is clear, however, that the strange pollen must be applied 
first, to have in general any effect on the result. If impregna- 
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tion has taken place^ which in diffemt gi^a«i|a leqoiteft Hry 
different periods — as in Nicoti^a two hoo^ id Mtlva and 
Hibiscus three, in Dianthns five or she, &c.--the e^3|piiqUion of 
the native pollen has no effect The fruit is not mof^ perfect, 
the seeds more numerous or in ttieir nature, nor is 

any superfoetation effected ; but the small nutnber of seeds is 
precisely such as would have been gyrated by the simple 
hybrid fecundation. Two kinds of seeds were, however, pro- 
duced in NimHana rustica impregnated with N- pmiculata^ by 
dusting half of the stigma with thb strange pollen before the 
expansion of the corolla, and the remainder after a lapse of 
twenty hours ; and the conditions of the experiment were va- 
ried till the pure type vanished entirely, and merely the usual 
bastard type made its appearance. The account of the experi- 
ments is very interesting, but too long for extraction. 

A mixture of pure and hybrid seeds can only take place 
when the strange pollen is applied first, and the native pollen 
before the intrusive has affected the whole of the ovary, either 
by impregnating the ovules‘or destroying their vitality, or before 
the surface of the stigma has undergone such a change as to 
make imijregnation impossible ; or in the case where the native 
pollen is first applied in extremely small quantity, and the 
intrusive pollen after a very short interval. 

The occurrence, however, as said above, of the pure and 
bastard type from the seed of the same plant is extremely rare, 
and can only happen under very peculiar circumstances ; but 
even a threefold produce is not absolutely without example, the 
successive impregnation of Nicotiana pamculata with N. quad- 
rivalvis and N. Langsdorfii having given rise to three types ; 
three plants proving the pure species, four the hybrid N, 
paniculato-LangsdotJii^ and a single individual N. paniculato- 
quadrivalvis, A repetition of the experiment produced merely 
the latter hybrid form. 

An important deduction arises from these exceptional cases. 
Even in this compound fecundation there is no confusion of 
types, but the hybrids are exactly such as would have arisen 
from a simple impregnation with the pollen of one allied 
species. In the course of a long series of experiments, seeds 
have occurred very rarely containing more than one embryo j * 

* Mr Thwaites has found a compound embryo in the genus Fuchsia^ 
Two forms were grafted together, one possessing the character of F. Julgms^ 
theot^rof/*. magellanica. It is clear, however, from his account, that 
they did not arise from a union of pure species. The seedlings were too 
varied to allow of such a supposition. See Ann, of Nat. Hist>, 2d series, 
vol. i. p. 163. 


I 
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and as it is possible that a pollen-tube from either kind of 
pollen might ^ve simultaneously entered the ovule, these seeds 
might have contained two embryos of a different nature ; such, 
however, was never observed to be the case. 

Imperfect or Partial Fertilisation, — The following remarks 
on this portion of the subject are from the late Hon. and 
Rev. Dean Herbert’s paper in Hort. Soc. Jour., vol. ii. p. i 
et seq , : — 

“ Whoever tries to raise mule Aistroemerias from A, aurea by 
some cognate species will find, under favourable circumstances, 
every flower produce a full-sized perfect capsule, though he 
may fail in obtaining the least enlargement of the ovules. A 
mule raised by Mr Bidwill between Pasnflora coerulea and 
P, onychina flowered this summer in my conservatory, and pro- 
duced of itself, to my surprise, two fine plump fruits, two inches 
long, of a bright orange colour, there being no other Passi flora 
in flower at the time on the premises. On opening its beau- 
tiful fruit it proved to oe emi)ty as a bladder, the outer coat 
of the fruit only having been fertilised, in consequence of the 
weakness of the cross-bred pollen. [Cucumbers often produce 
fruits in this way, without any trace of fertile seeds.] In other 
attempts at cross-breeding, or in plants that do not make seed 
freely in our climate, he may find not only a perfect capsule, 
but seeds grown to a full size, though containing a perishable 
lymph, and no sound kernel. In others he may find the seed 
either of an undue texture and substance, or, if apparently 
good, deficient in embryo. In some cases, as in the very ex- 
traordinary one first noticed by Mr Brown with respect to 
Hymenocallis, the seed having no discoverable embryo when 
first ripened, acquires one after lying for some weeks gr months 
on the earth. It follows, therefore, that a continued operation 
of the pollen must be necessary to produce all these requisites 
for the formation of a good seed. It has been said that when 
the ovules are fertilised the outer coat or capsule begins to 
swell. This does not appear to be true ; for the capsule often 
becomes perfecft, though the ovules do not seem to have 
become fertilised at all. It seems, therefore, a process inde- 
pendent thereof, whether simultaneous, antecedent, or pos- 
terior ; so must the fertilisation of the seed-coats and of the 
albumen be, since they may grow without hn embryo : and 
some mysterious process must be continued to vivify the 
embryo at a later period, since it can elude the microscopic 
research of Mr Browii in a seed so large as that of Hymeno- 
callis. I have cut open seeds of Hymenocallis an inch and a 
half long, and found no visible embryo, but a large cavity ; yet 
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the rest of them, being left in the damp ground, acquired visible 
embryos, and sprouted some months after. If, therefore, as 1 
apprehend, the polleuittubes cannot reach the ovules without 
deriving substance from the cognate juices of the style through 
which they descend, it becomes easy to understand how there 
may be sufficient affinity betw^n thenMo caity on the process 
to the degree necessary for (j^uickening %e capsule, but not to 
cany it on to the point requisite, and with the excitement and 
irritability necessary for reaching the ovule, and stimulating it 
to open its aperture for the reception of the substance conveyed 
by the tube from the interior of the grain of pollen. It is also 
easy to understand how moisture, either to feed the plant in- 
wardly and make its juices abundant, or to affect the stigma 
outwardly, may be necessary to the fertilisation of the ovules. 
If alchemist could analyse the pollen before application, and 
the tubes after, perhaps it would appear that the pollen is de- 
ficient, and, in order to be available, must be deficient in some 
one of the ingredients which will be found in the tubes. If 
it be true, as I imagine, that it is necessary for the pollen to 
derive from the style some chemical adjunct to increase its 
bulk, and to enable it to irritate the aperture of the ovule and 
obtain access, it will become manifest why it is that in some 
genera intermixed produce is easily obtained — in others not ; 
because it depends upon the close similarity of constitution and 
chemical relation of the component parts of the two plants. 
We can easily understand that the individual which on a hot 
^and barren soil dwindled, after the dispersion by the Deluge, to 
a slender annual, may have acquired such different chemical 
qualities, that it has not now such sufficient affinity to the 
species which in a moist and luxuriant position has become a 
master of a forest, twining its colossal arms round the loftiest 
of its inhabitants ; while two other species, though very differ- 
ent in some striking points of conformation, may have such 
constitutional similarity, and such identity of component in- 
^edients, as to have precisely the same chemical affinities and 
intermix readily. Why is it that in the genus Hippeastrum 
all the several natural species, forms, or varieties of that plant 
(I care not by what title their variation is styled) breed more 
readily by the pollen of any other, however complicated by 
cross-breed, than by its own ; and that in the genus Habranthus, 
most closely allied to it, every attempt to cross the several 
natural sorts has as yet entirely failed? The facts are so. 
Why is it that in the genus Zephyranthus, closely akin to Hab- 
. ranthus, and making seed freely, crosses are obtained with 
much difficulty, and, when obtained, are rather disposed to 
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Sterility ? I cannot answer those questions, further than* by 
saying that the ways of the All-wise are past finding out ; but 
I can surmise that in the genus Hippe^trum there is a great 
sameness of constitution, and that the pollen finds in the -style 
exaptly that which is requisite for the growth and development 
of its tubes, and that the pollen of a fresh individual with the 
same chemical properties gives a more powerful stimulus, as 
the introduction of a fresh cross has been found to do amongst 
animals ; and that in the two other genq^a there is less same- 
ness of constitution, greater difference in the proportions ' of 
the component parts of their juices, and the pollen is not 
suited with what it wants for the purposes of fertilisation. I 
suspect, therefore, that it is by the nice adaptation of the juices 
of each individual type to yield the exact proportion of what is 
wanted for the pollen of its kind, that the Almighty has limited 
the races of created things ; and that, wherever that adaptation 
is perfect, a perfect offspring is produced. Where it is not 
perfect, an inadecjuate or a weak fertilisation takes place. It is 
further to be observed that there is frequently an imperfect 
hybrid fertilisation, which can give life, but not sustain it well. 
There are several crosses which 1 have repeatedly obtained, 
but could not raise the plants to live for any length of time. I 
obtained much good seed several years ago from Hibiscus 
palustris by H speciosus ; I sowed a little each year till it was 
all gone ; the plants always sprouted, but I saved only one to the 
third leaf, and it perished then. 14iave never raised beyond the 
third or fburth leaf a cross between Rhododmdron ponticujn and 
an Orange Azalea, though 1 have saved two or three through 
the first winter. My soil, however, is very uncongenial to them, 
and under more favourable circumstances they would haye been 
saved. From Rhodora cafiadensis by Azalea pontica (sections 
of genus Rhododendron), I saved ultimately only one out of 
more than one hundred seedlings, and that became a vigorous 
plant. Such crosses sometimes are a hundred times more deli- 
cate in their first stage than natural seedlings. Mr Bidwill, in 
attempting crosses at Sydney, has also (as he informs me) 
raised some with difficulty, w'hich have invariably perished. 
In these cases I apprehend that, although the affinity of the 
juices is sufficient to enable the pollen to fertilise the ovule, the 
stimulus is insufficient, the operation languid, atad the fertilisa- 
tion weak and inadequate to give a hedthy constitution. It 
has been generally observed that hybrid fertilisation is slower 
than natural fertilisation, and that often a much smaller num- 
ber of ovules are vivified. The same cause probably operates 
in that respect : the affinity not being perfect, the necessary 
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ingredients are attracted by the pollen less readfiy and insuffi- 
ciently, and by many of the ^ains not at alL 

It appears that if two stigma-bearing Ibbes of a triple or 
even*tripartite style are cut off, the whole germen may oe fer- 
tilised by the one left. In such cases, therefore, 4he pollen-tubes 
from one lobe must be able to penetiAe all the cells of the 
germen. In cases such as I have seen, where both natural 
and hybrid seeds have been produced in one capsule, I cannot 
state whether the two sorts of pollen acted through the same 
or different lobes. I have m no instance succeeded in 
obtaining any multiplicate cross by blending the pollen of two 
or more kinds intimately before their application. Mr Knight 
thought he had given at the same time the curt of one 
cabbage and the red colour of another to a third variety. My 
invariable failure in such attempts induces me to think his 
recollection was inaccurate, if he meant that he had done so 
at one fructification. He might easily have obtained the 
twofold features by two successive crosses, but I believe not 
in one generation by simultaneous application of different 
pollens ; for I do not think that two grains even of the same 
pollen can get effectual access to the foramen of one and the 
same ovule.* I now understand, nearly at least to my own 
satisfaction, in what manner the pollen of Rhododendron 
may in the fertilisation of the ovules supersede the pollen of 
Azalea previously applied ; because I do not believe that they 
are always fertilised so soon as has been usually supposed. 
The stimulus may have been given to the germ or outer coat 
of the seed-vessel, and yet the fertilisation may not have 
reached the ovule, and the operation which produces a living 
embryo may remain suspended till a change of weather and 
a moist atmosphere afford a supply of carbon, or whatever 
is needful thereto ; and therefore that pollen which has perfect 
affinity to the plant may develop itself effectually at a later 
period on a change in the state of the atmosphere ; but when 
the pollen has once reached and stimulated the foramen, 
further access will be assuredly denied. I have repeatedly 
observed in dry seasons the pollen of Rhododendron very 
parched and seemingly deficient, the stigmas dry, and the 
germens remaining for weeks nearly stationary after flowering, 
as if no seed would be produced ; but upon a change of 
weather inducing moisture, universal fertility of the pods soon 
became apparent. I suspect that in such cases the fertilisation 
has remained incomplete from want of the food necessary to 

* It is now known that it is quite possible for two pollen-tubcs to enter 
the apical aperture or foramen of the same ovule. 
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the elongation of the tubes. If such views have any founda- 
tion in truth, it is possible that, in addition to mere water, a 
supply of the chemical ingredients which are the food of 
plants to the style may facilitate difficult impregnations.* It 
is eertainly desirable, where dry pollen is to be tried, to 
moisten the stigma to which it is about to be applied. 

“ I therefore recur to my first objection, that it is utterly 
impossible that such a minute body (the pollen-grain) should 
emit such a pipe and its contents — ^that is, emit it of its own 
substance; and I apprehend the fact to be, that by contact 
with the juices of the cognate plant it acquires that which 
enables it to gain bulk for such an elongation. I conceive 
that the abstraction of something, perhaps carbon, from the 
juice of the stigma, is necessary to that increase of bulk, and 
in some cases that atmospherical moisture is essential to it 
Hence it arises that old pollen which has been kept.j)^rfectly 
dry may act so as to fertilise, but that which has been once 
daftip cannot do so, because it has been carbonised and has 
discTia rgerKs o _fficerand is incapable of acting a second ^time. 
But the probability is that, although mere moisture may have 
a certain effect on the pollen, there is some more chemical 
union between the grain of pollen and the juice of the plant 
necessary to carry the duct to its distant point of reception, 
and enable it to make good its entrance when it arrives there. 
It has, I believe, not been duly considered, that the fecunda- 
tion of the ovules is not a simple but a complicated process. 
There seem to me to be three or four several processes — ^the 
quickening of the capsule of the fruit, the quickening of the 
outer coats of the seed itself, and the quickening of the 
internal part or kernel, and the quickening of the embryo.” 

Notable Modes in which Artificial Fecundation is possible . — 
M. I.ecoq mentions the following modes in which artificial 
fecundation may be conducted; and a series of carefully- 
recorded experiments carried out on different individuals of 
the same pure species, as follows, would be very valuable from 
all points of view : — 

First De^ee. — ^The flower is fecundated with its own pollen 
— that is, pollen from the same flower in which the stigma is 
to be fertilised. ^ 

Second Degree. — ^The flower is fertilised with the pollen from 
another flower on the same spike or inflorescence. 

Third Degree. — The flower is fertilised like the last, but the 
pollen is taken from a flower on another spike or panicle on 
the same plant. 
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Fourth Degne,^^\it flower ^ fertilised by Mllen from the 
same species, but taken from a separate indiviaual. 

Fifth Degree, — The female flower is fecundated by a male 
flower taken from the same branch Or off the same inflor- 
escence. 

Sixth Degree, — The femak flower iff fertilised by a male 
flower taken from a different inflorescence borne by the same 
plant. 

Seventh Degree, — The female flower is fertilised by the 
pollen of a male flower of the same species, but from another 
individual. 

Eighth Degree, — The flower hermaphrodite or unisexual is 
fecundated with pollen of another variety of the same species. 

Ninth Degree, — ^The flower hermaphrodite or unisexual is 
fertilised by pollen of a distinct species. 

Tenth Degree, — ^The flower unisexual or hermaphrodite of 
an hybrid is fecundated with pollen of another hybrid variety. 

To the foregoing we may add the following : — 

Eleventh Degree, — The flower unisexual or hermaphrodite 
of a species in its pure state is fertilised with pollen from a 
cultural variety of the same species, or vice rersd. 

Twelfth Degree , — The flower hermaphrodite or unisexual of 
a pure species is fertilised with pollen from a hybrid variety 
of another species, or vice vend. 

Thirteenth Degree, — The flower of a pure species is fertilised 
with pollen from a species belonging to an allied genus. 

Fourteefith Degree, — The flower of a monoecious or dioecious 
plant is fertilised by pollen from the hermaphrodite flowers of 
an allied genus or species, and vice versd. 

If careful records were kept of all hybrids between evergreen 
and deciduous, bulbous and fibrous-rooted, erect-growing and 
scandent-habited plants, or poisonous and edible or innocuous 
plants, much useful information would be obtained. As will 
^ have been observed by the foregoing remarks, there are several 
ways in which new forms of plant-life may be originated, or 
old forms modified, and for the sake of convenience these 
may be here tabulated together as follows : — 

JBigeners or Bigeneric Hybrids,’*’ — These plants are obtained 

* Among bigeneric hybrids, Mr Weddell has indicated the following 
(See Ann. des Sc. Nat., 3d ser., voL xviii., 1852) : Lychnis and Saponaria^ 
Ervum and Vtcia, Lychnis and Cucubalus, Jpomaa and Convolvulus,^ 
Nicotiana and Datura^ Papaver and Chelidonium, Papaver and Glaudum^ 
JLanateria and Hibiscus^ Aceras and Orchis ; and to these may be added, 
Philesia and Lapageria, Phaius and Calanlhe, Libonia and Sencographis^ 
Calanthe and Limatodes, 
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by crossing two pure species belonging to different genera, jfx- 
artfples : Phajus irroratus^ Philagera Veitchii, Sericobonia ignea 
(Libonia Penrhosiana), and Calanthe Veitchii. 

Bigeneric Half-breeds are plants obtainable by crossing 
varieties of two species belonging to different genera. 

Hybrids or Mules * are the products of two species. Ex- 
amples ; t Rhododendron altaclarense^ R, hybrid -maximum^ 
Clematis Hendersonii, Cypripedium Harrissianum^ C. Sedeni^ 
Catfleya Exoniensis, Calanthe Veitchii, Lcelia flammea, Del- 
phinium formosum, &^c. 

Half-breeds or Mongrels are the products of two varieties of 
one species. Examples: Many Primulas of the jP. sinensis, 
P. auricula, or P. vulgaris sections; many Peaches, Plums, and 
other cultivated fruits.} 

Graft Hybrids are the results sometimes produced by 
uniting two species as scion and stock. Examples: Cytisus 
purpurascens ( = C. Adami). — (See Cytisus.) 

Graft Half breeds. — These are produced by grafting varieties 
of a species together, several instances of intermediate pro- 
ducts having been observed in Potatoes, &c. 

Seminal Sports are varieties which not unfrequently result 
from seeds which have not been fertilised by foreign pollen ; 
indeed, seminal variation, natural selection, or “survival of 
the fittest,'^ is nature^s way of adapting plants to different 
localities and conditions. Many garden plants have been 

* The word “mule” is frequently used as synonymous for hybrid, and 
originated at the time when hybrid plants (like hybrid animals) were 
thought to be universally sterile. It being now knowli that but a small 
proportion of hybrid plants are absolutely sterile (M. Naudin thinks about 
25 per cent), even in the first generation, the word hybrid should be ex- 
clusively used for the fertile progeny of two species, and the word mule 
adopted in like manner for such as are sterile. 

+ Professor Sachs gives the following definition of the different kinds of 
hybrids : “ According as the union takes place between different varie- 
ties of one species, different species of one genus, or between two species 
belonging to different genera, the resulting hybrid may be termed a 
variety-hybrid, species-hybrid, or genus-hybrid. When a hybrid is made 
to unite with one of its parent-forms, or with another parent-form, or with 
a hybrid of different origin, the product is termed a derivation-hybrid.” 

t It will be seen that inter-crossing is not always conducted regularly 
according to our table, and in many cases becomes so complicated as to 
preclude the possibility of classification, except in ai huge treatise espe- 
cially devoted to such an extensive and intricate subject. For example, 
instead of crossing two pure species belonging to different genera, so as to 
produce bigeneric hybrids, we may employ one pure species and a half- 
breed or sub-variety of another species and genus, and then we have a 
bigeneric half-breed intermediate between a true bigeneric hybrid and a 
bigeneric half-breed ; and so on, in the case of the other classes. 
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improved largely by carefully selecting such seminal forms as 
come up to our assumed ideas of perfection or the fashion of 
the time. 

Bud Sports are variations originating from a ** bull, tubercle, 
or other organ of a single indi^ua! by dirfsion or extension.” 
Decandolle says ; “Sporte m^t origiiate from certain causes, 
as an ancestor of a different form, an actual or anterior 
influence of climate, &c. ; but the obscurity of these causes is 
precisely what justifies the use of the word.” 
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RECENT OBSERVATIONS ON THE FERTILISATION* OF PLANTS.* 

It is proposed in the following section to give an account of 
some of the most recent observations on the subject of the 
contrivances by which the fertilisation of flowers is effected ; a 
subject the details of which are so numerous and varied that 
the field of observation open, not only to the scientific botanist, 
but even to the ordinary observer, seems almost boundless. 
So much has now been written on this subject, that every one 
who has followed it to any extent is aware that the greater num- 
ber of flowers are cross-fertilised — though to this rule there are 
exceptions, to which we shall allude presently — and that the 
mode in which this cross-fertilisation is usually effected is by the 
agency of insects. There are, however, a considerable number 
of flowers which are fertilised without the assistance of insects, 
by means of the wind ; and as these present, as a class, peculiar 
features of their own, we may spend a little time in the first 
place in considering them. 

Jlie Agency of the Wind, 

A familiar example of flowers fertilised in this way is fur- 
nished by the common Hazel, which flowers from January till 
•the early part of March, even when the weather is very cold, 
and when there are scarcely any insects on the wing. The 
flowers of the Hazel are of two kinds, male and female. The 
male flowers constitute the familiar catkins, which drop off and 
disappear before the leaves make their apearan<;e. The cat- 
kins are generally in bunches of from two to foilr, every catkin 
containing on an average perhaps from loo to 120 flowers. 
Each of these male flowers consists of a simple scale-like bract 
enclosing from eight to twelve anthers, each of which dis- 

* By A. W. Bennet, M.A., in the ‘Popular Science Review.* Re- 
printed by permission of the author. 
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charges, when ripe, a cloud of innumerable pollen->grainfe ; so 
that the number of these grains in any sin^ catkin must 
be prodigious. The female dowers are found on the same 
branches as the catkins, and are also in clusters of 6rom ^0 to 
six or eight (the future nuts), |lid are of equally simple struc- 
ture with the male dowers, being foamed of a jingle pistil en- 
closed in bracts, the ovary surmounted by from three to fi\e 
stigmas, the bright crimson threads by which these female 
flowers are recognised. If one of these crimson threads .is placed 
under an ordinary pocket-lens, it will generally be found to 
have on its surface several apparently minute particles of dust, 
which, on further examination, are found to be pollen-grains 
which have been blown from the male flowers. Each indi- 
vidual pollen-grain has the power of emitting a “ pollen-tube,” 
which penetrates the stigma, reaches the ovary, and by the fertili- 
sation of the ovule induces the formation of the embryo, and 
thus the development of the ovule into the fertile nut. Since 
the only means by which the pollen can be conveyed from the 
male to the female flower is the agency of the wind, and it is 
only quite by chance that any of the grains can reach their 
destination, the reason is obvious of the enormous amount of 
pollen with which the catkins of the Hazel are furnished. In 
some plants, the fertilisation of which is effected in the same 
manner, the quantity of pollen is still greater, and this is 
especially the case in the Coniferae or Fir tribe. If a Yew-tree 
is struck with a stick or agitated by the wind at the time 
when the pollen is being discharged, it will rise in the form of 
dense smoke, giving the impression of a burning bush ; and 
American travellers have described how the water of some of 
their lakes near the shore is covered at certain seasons by a 
thick stratum of a sulphur-like substance, the pollen blown 
from the neighbouring Pine -woods. Whether the female 
flowers of the Hazel are fertilised from the catkins on the 
same or on a different bush is a point stilFin dispute. Another 
instance in which there is little doubt that fertilisation is ac- 
complished by the wind, though botanists are not quite unani- 
mous on this point, is that of our common cereal crops, and 
especially of Wheat. Important in the highest degree from a 
mere mercantile point of view as is any question connected 
with the production of our com crops, it is only very recently 
that any reliable observations have been made on the mode in 
which the flowers of Wheat are fertilised ; but these have led 
to some very curious results. When a field of Wheat is in 
flower — that is, in ordinary seasons, in the early part of June — 
each ear will be found to be furnished with a great number of 
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purplish anthers hanging at the ends of lilaments of extra- 
ordinary delicacy, or rather of empty anther-sacs from which 
every grain of pollen has been discharged. These anthers 
appear, when they have arrived at maturity, to break suddenly 
out of the opening bud, the filament elongating in a moment 
to several times its original length, the anther bursting at the 
same time, when the slightness Of its attachment to the filament 
causes the least breath of wind to sweep the whole of the light 
dusty pollen out of its case, some of which must necessarily 
reach the neighbouring stigmas in the same ear, provided there 
is not enough wind to blow it completely away. In Rye and 
Oats this extraordinarily rapid len^hening of the filaments is 
even more conspicuous than in Wheat. Hence the importance 
attached by farmers to comparatively calm sunny weather at 
the critical period when the corn is in flower. These two ex- 
ami)les furnish good illustrations of the structure which .prevails 
in those flowers that are fertilised by the wind. They are 
generally of very simple structure, and rarely brightly coloured, 
since bright colours would be of no advantage to them. The 
quantity of pollen is usually very large, and the structure of the 
male flowers such that it is dispersed by the wind with the 
greatest facility, this being brought about by the slender 
“ versatile filaments of the Wheat and by the lightly hanging 
catkins of the Hazel, the Willow, and other early-flowering 
shrubs, which appear before the leaves, and hence at a period 
when there is no obstruction to the free dissemination of the 
pollen. In the majority of flowers, however, the structure of 
the pollen, or the arrangement relatively to one another of the 
pistil and stamens, is such that fertilisation could not be 
effected by the wind alone. Sometimes the pollen-grains 
themselves are too large and heavy to be thus conveyed, or 
they are united together by fine threads or even into dense 
masses ; or the position of the stigmatic portion of the pistil is 
evidently not adapted for the pollen to reach it in this way ; 
.and Nature then employs as the agent in fertilisation the 
services of insecfs or of other small animals. This opportunity 
is afforded by the visits of insects to the flowers in search of 
the honey or nectar which forms an important portion of the 
food of many classes. 


Agency Insects. 

The attaii^on to the flowets which serve insects for food is 
^twQfold---«^i(SftStt and colour; iii other words, those properties 
which chiefly render flowers attxij^li^ our own senses. The 
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honey or other sweet juice is p^nerally stored in small g&nds 
or receptacles, which together form the “nectary,” the position 
of which is extremely variable — the deep pits at the base of 
the corolla in the Crown Imperial, the small scrolHike pe tals 
of the Hellebore, the bottom thh spur in Orchises and the 
Larkspur, the prolongations ^ two of the stamens which pro- 
ject into the spur of the Violet ana Pansy, very frequently 
minute glands at the base of the stamens or pistil, &:c. 
Natuffe is always economical of her resources; and accord- 
ingly we do not generally find that strong scent and briH- 
iant variegation of colour are bestowed on the same flower. 
Those which are most prized for the power or delicacy of 
their scent have, as a rule, flowers either inconspicuous, or, if 
large and conspicuous, of uniform unvariegated colour; as, 
for instance, the Mignonette, Daphne, Primrose, Sweet Violet, 
Lily of the Valley, Rose, Evening Primrose, Pink (in its 
primitive white state). Honeysuckle, Lime-tree, and many 
others ; whilst the most brilliantly variegated flowers are com- 
paratively or quite scentless, as the Fritillary, Pelargonium, 
larger and smaller Convolvulus, Tropaeolum, Mimulus, Ranun- 
culus, Pansy, &c. In scented flowers the scent proceeds from 
the nectar itself, and is therefore a sufficient guide for the in- 
sects in search of it. One of the largest of scented flowers, 
the Evening Primrose, blossoming only in the night, is fecun- 
dated by night-flying moths, which probably require the large 
sulphur-yellow flowers, as well as the scent, to guide them 
from a distance in the dim light. A distinction may also be 
drawn in general terms between the tmode of fertilisation of 
large conspicuous and of smaller variegated flowers ; the 
agents in the former case being generally large insects, butter- 
flies, moths, beetles, or bees ; in the latter, very much smaller 
ones. If a Watch is kept on very large flowers, such as the 
single Hollyhock, single Paeony, “ Convolvulus major ” of the 
gardens, the large white wild Convolvulus, Fuchsia, &c., it 
will be seen that their visitors mostly consist pf large beetles, 
hive or humble bees, or butterflies; while the small flowers are 
overrun with small flies or other minute insects, to which the 
variegation serves as a guide, the streaks or rows of colourii^ 
invariably pointing to the nectary or receptacle of honey: 
American naturalists state that many of the largest and moit 
gorgeous flowers of the Western continent, such ks th^ 
Bignonias or Trumpet-flowers, are fecundated by humming^ 
birds. A very good illustration of the diflerent conb^rvaiuM 
exhibited by two closely-allied plants-^— one' scented and 
fi^ised by bees, the j|i^^^8centle^ and variegs^ and 
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fertilised by very minute insects — is afforded by the Sweet 
Violet and the Pansy. 

If attention is paid to the arrangement and position of 
the stigmas and stamens at the time when insects are seeking 
the flowers for the sake of the honey, it will be seen that the 
anthers are almost always at this time discharging their pollen, 
and that it is impossible for the insect to find its way to the 
nectary, or to insert its proboscis into it, without brushing 
against one or more of the anthers, and carrying away ivith it 
a portion of the pollen. Either in its retreat from the flower 
or in entering the next flower (of the same species) which it 
visits, it will also almost inevitably strike against the stigma 
and leave some of the pollen-grains behind on it, which will 
then put out their tubes and fertilise the ovules. But, inas- 
much as in by far the majority of cases the stigma is not ** re- 
ceptive,” or in that papillose and viscid condition in which 
alone it incites the emission of the pollen-tubes, at the same time 
that the pollen is being discharged from the anthers in the 
same individual flower, provision is thus made for that “ cross- 
fertilisation ” which we have already spoken of as the general 
rule ; and, indeed, in many cases no other mode of fertilisation 
is possible, 

Floiver-arratigements for Crossfertilisation, 

Readers of botanical literature are now so familiar with 
illustrations of the infinite variety and beauty of the contriv- 
ances for the cross-fertilisation of flowers by insect agency, that 
we do not propose to give any more here. The simple ar- 
rangement by which the pistil and stamens in the same flower 
arrive at maturity at different times may be noticed without 
difficulty by the most careless observer. It is only necessary 
to gather the common Rib-grass {Planiagp lanceolata) to observe 
that the feathery stigmas are produced from the still halficlosed 
bud or before the stamens are nearly mature ; and the same is 
the case with the waterside Figworts {Scrophularia nodosa and. 
aqucdkii). The reverse, however, is far more common, and 
may be well seen in almost any plant belon^ng to the natural 
order Caryophyllaceae, — as, for example, any of the common 
species of Stitchwort {SteUaria Holostdk or gramMi)^ where 
the anthers have actuafly popped off the filament before die 
stigmas have acquired their receptive condition. The Hare- 
bell, or any other species of Campanula, wild or cultivated^ 
will illustrate the same phenomenon. Aim^lar circumfstance 
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connected with these axrangemenl^ is, that dos^y^Ued $pedes 
of the same genus exhibit sometimes exkitly opposite pecu- 
liarities in this respect ; and it is even uncertain wh#^r the 
same species does not vary imder different conditions. A 
very interesting account of the phenomena presented by a 
number of plants of the Pe0 iribe helpnging to the natural 
.order Leguminosae, by Mr "t, H* Fairer, will be found in 
‘ Nature,’ vol. vi. We may give a single -veiy good example of 
this in the two common Mallows. In the large Mallow (Malva 
syivesiris) the stamens are collected together into a bundle 
Completely surrounding and overtopping the pistil. At a later 
stage the empty anthers are bent down out of the way of the 
stigmas, which are even yet not in a receptive condition. 
Spontaneous self-fertilisation is in this case scarcely possible. 
In the smaller species {Malva rotundifolia) the structure is the 
same up to a certain point, but the stigmas mature earlier, and 
when in this condition coil themselves among the anthers, 
there being still sufficient pollen left in the anthers to insure 
the self-fertilisation of the flower. The two species often grow 
intermixed; both are scentless; insects are, however, abun- 
dantly attracted by the large showy flowers of M, syivesiris^ 
\<rhich are also beautifully streaked, the streaks all pointing 
towards the nectar-glands, at the base of the tube formed by 
the filaments. The flowers of M. rotundifolia are much 
smaller and of paler colour and are not streaked, and hence 
not so attractive to insects. Dr Muller records thirty-one 
species of insects, chiefly Hymenoptera, which he detected 
visiting the former, whilst only four were observed to frequent 
the latter species. Dianthus deltoides, the “ Maiden Pink,” 
is Scentless ; but each of the five petals is provided with a 
number of purple spots, which seem to indicate to the butter- 
flies, by which they are chiefly visited, the exact place wherein 
to insert their proboscis in order to reach the honey glands. 
The anther, at this time discharging pollen, is placed imme- 
diately over each petal, and the butterfly cannot fail to carry 
off some of the dust on its head. A second inner row of five 
stamens, at this period completely concealed within the tube of 
the corolla, do not mature till later; and it is only after all the 
anthers have dropped off that the two stigmas, previously coiled 
round one another, fieparate and develop the hairs whidi 
serve for the detention of the pollen. While the various coi^ 
trivances connected with the arrangements of the nufle 
female organs have been more or less known to botanists for 
three-quarters of a centuiy, very little attention has be^ paid, 
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until tHe publication in the present year of Prof. Muller’s bodk 
already mentioned/ to the corresponding adaptations of the 
structure of insects for the same purpose. This naturalist — 
an accomplished entomolo^st as well as botanist — has made 
this branch of the subject his special study, and has collected 
together a large number of interesting and curious facts. 

Pollen removed by Insects in trvo ways. 

There are two ways in which insects perform their part in* 
fertilisation — in their search for honey and for pollen. Several 
instances occur of the mode in which insects, especially those 
furnished with a long proboscis and belonging to the orders 
Lepidoptera and Hymenoptera, involuntarily detach someof ihe 
pollen while obtaining their food, and carry it away with them 
to fructify other flowers which they then visit. One of the 
most interesting examples of this was first described in detail 
by Darwin in his work on the ‘Fertilisation of Orchids/ and it 
is extremely easy to observe the manner in which the pollen- 
masses or “ pollinia ” of Orchids are carried away on the pro- 
boscis of butterflies and moths. The natural order Asclepi- 
adaceae, to which belong the beautiful waxen-flowered Hoya and 
the singular foetid Stapelia, has the pollen arranged, in the 
same manner as in Orchids, in pollen-masses which are similarly 
4ixed in pairs to a viscid base, the whole apparatus being easily 
detached on to any insect which visits the flower. 

The second mode in which insects assist in the fertilisation 
of flowers is by the voluntary deportation of pollen ; and this 
is chiefly effected by Hymenoptera belonging to the class 
Apidae, which includes the hive and bumble bees, that btlild 
nests in which they store up large quantities of food for their 
young while in the larva state. This “bee-bread,’’ as it is 
termed, with which the thighs of homeward-bound bees are 
seen to be heavily laden, consists almost entirely of innumer- 
able pollen-grains robbed from the flowers, which the little 
depredators may be seen to despoil in a very scientific manner. 
Though the greater quantity of this pollen is carried home, 
.small quantities of it are unintentionally left behind here and 
there on the stigmas of the flowers, quite sufficient to insure 
the fertilisation of the ovules. Pro|| ^'^iiller ajctanges the 
different genera of Apidae into a seSes according to their 
adaptation for this deportation of pollen, from the extent to 
which their thighs, shins, i^d feet are clothed with hairs. 

Besides these, tbm js a third purpose for which insects 
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TO., by acually eatiM it Tltj|| 4 

the Of flies or tte:<yh 

the movemems of which m JpWlf In 

<mt flowets and then dim§ npoti them, are so 

remaiyble* Many entomcHOflaca dtniht whether it is possibte 
for fiieSf which have no mandibiet a^od whose only food- 
iftftaining of^ is a proboscis adapted for suction, to xnasticate 
SO oomparatively a suhttance as pollen-brains. This 
need not, however, present a difficulty to any one who has 
under the irritating attacks of flies and midges 
grainy weather in mountainous countries. We have 
i dissected the bodies of flies belonging to this family, 
and li^tmd their stomachs in many cases perfectly loaded with 
poileii<kgrains. Prof. Muller takes this view very decidedly, 
and|;ives some admirable drawings to show the manner in 
which the extreme tip of the proboscis is futnished with a 
number of cross-bars, by means of which, as he has himself 
observed, these insects are able even to tear asunder the fine 
threads by which the grains of pollen are frequently attached 
to one another, as in the Evening Primrose. It is often a 
matter of surprise to the cultivators of flowers that many 
si>ecies which flower luxuriantly in our gardens never produce 
fruit or seed, though all the separate organs of the flower 
appear to be perfectly developed This is the case, for 
instance, with the large white Convolvulus grown frequently 
against the walls of houses, and with the yellow Jessamine 
which flowers in the winter, and to a less extent with the 
Calycanthus or Allspice tree. The reason of this is, no doubt, 
generally the absence of those insects which serve as their 
fertilisers in their native country, our native species either not 
being attracted by their foreign nectar, or not possessing the 
mechanical appliances necessary to obtain it, and hence not 
visiting the flowers. We mentioned at the outset that, though the 
l^e majority of flowers are cross-fertilised, yet there are excep- 
tions to the rule. Darwin has described the peculiar contrivance 
by which self-fertilisation is effected in the singular Bee-orchis 
{fiphiys api/era) of our chalk-hills, alone among our native 
Oichi^. There few flowers which never ot starcdy 

ever completdy open l^r petals fo as to allow either 
entrance of an inseOt or the escape of the pollen* An 
of this is fiimished by the pretty Httlfe bog-plant the 
{Drmta 

* 



146 


NATURAL FERTILISATION 


‘‘ Ciehtogamous^' or selffertilising J^/otoorsi 

The most singular, however, of these special contrivances 
for self-fertilisation are the peculiarly-shaped ‘‘ cleistogamous ” 
flowers, as they have been termed — ^which occur in many 
plants belonging to widely-separated natural orders, either 
intermixed with the ordinary conspicuous flowers or appearing 
at a different time of the year — ^with respect to which very 
little has been written in English botanical works. Among 
the natural orders in which these flowers have been found are 
Violaceae, Cistaceae, Oxalideae, Balsamineae, 'Polygalaceae, Cary- 
ophyllaceae, Malpighiaceae, Leguminosae, Campanulaceae, Con- 
volvulaceae, Acanthaceae, Labiatae, and one order of Endogens, 
Commelynaceae. The two species of Impatiens or Touch- 
me-not which grow wild in this country — /. NolUme-taHgert^ 
native in Westmoreland and some other rocky and woody 
parts, and L fulva^ a North American plant fully naturalised 
by the banks of the Wey and other parts of Surrey, as well £^s 
the smaller /. pannflora^ now also rapidly becoming com- 
pletely naturalised in the neighbourhood of London — have 
closed, imperfect, self-fertilised flowers intermixed with the 
showy yellow ones. They are far more numerous than the 
conspicuous flowers, much smaller, and easily recognised even 
in the bud. The calyx is quite regular, not presenting the 
“ spur ” of the open flowers, always remains perfectly closed, 
and is pushed off at the extremity of the seed-vessel in the 
form of a little brown cap. The petals are entirely absent. 
The stamens are of an altogether different shape to those of 
the larger flowers, and contain but a very small quantity of 
pollen, which, however, is amply sufficient for the fertilisation 
of the ovules, the full number of seeds appearing to be always 
produced. The most easily observed instances are,, however, 
in the case of our common wild Violets, the Sweet Violet 
( Viola odorata\ or the various forms of the Dog Violet ( K 
canina). The existence of these flowers in Viola was known 
as lon^ ago as the time of Linnaeus, who, in his * Praelectiones 
Botanicae,’ says that the flowers of Viola mirabilis produced 
in the spring are often Isairen \ whijg the latei; ones, which 
have no corolla, lure fertile. Von has se^ the poAlen 
escape from the anthers on to tbFstigmas, and give out 
abundance of pollen-tubes4 Monnier says that the ordinaiy 
spring flowers of Viola and^ K odorala never produce 
seefl; but this statement is disputed by others. The 
cleistogamous flower^ of appear long after dxose 
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that are so familiar in the spring^^atld may be %md 
ance about July and August, small, but not linicult 
to make out. On opening them timre is no tfaoe 40 petals ; 
there are five stamens, with Icnig; filaments ’ add very small 
anthmsf offering scarcely an]rt,«|!esemblanc^ i!b those of the 
open dowers, which have veiiyimge aidimm and no filaments. 
The pollen, again, very small in qnantt^, is contained in nyo 
almost transparent bags at the base of the anther, and is dis- 
chafed directly on to the stigma. The pistil consists of a 
conicii ovary, and a very large Stigma curved completely over 
in a semicircle so as to brtog the papillose receptive surface 
into a horizontal position in which it iffll most readily receive 
the pollen. A most instructive contrast is afforded between 
the arrangements of the reproductive organs in these two 
kinds of flowers on the same plant. In the showy spring 
flowers the stigma projects horizontally in the form of a beak 
above and quite clear of the stamens, the arrangement of 
which is such that it is scarcely possible for any of the pollen 
to reach the stigma without the intervention of insect agency. 
In the closed summer flowers it will be seen that the arrange- 
ments have evidently an exactly opposite purpose. They 
produce abundance of seed. Another section of the genus 
Viola, of which the wild Pansy ( Fio/a tricolor) may be taken 
as a type, produces no cleistogamous flowers ; and the con- 
trivances for the fertilisation are, as has already been men- 
tioned, quite different from those in the true Violet. 

In two Indian species of Campanula, the closed flowers are 
described by Professor Oliver as being altogether different in 
shape to the conspicuous ones. They are covered by a com- 
pletely-closed membrane, the rudiment of the corolla ; the 
stamens are extended horizontally, and the anthers are quite 
connate, and together adnate to the stigma. As the flowers 
have only at present been observed in dried herbarium speci- 
mens, the mode in which the pollen-grains reach the stigma 
is still uncertain. In Juncus bufonitis it is said that the 
pollen-tubes are emitted while still within the anther, the 
wall of which they pierce. In the Wood-sorrel, Oxalis acdo- 
sella^ the closed flowers, which appear towards the end of the 
summer, resemble much more closely the well-known sprung 
flowers, which are in tl^icase certainly fertfle. In accordanp!' 
with the ordinary pracflb of economy by nature, the amowt 
of pollen in the cleistogamous is generally very much lesit tbasi 
in the open flowers, since it has very little chance of being 
wasted. In the small flowers of Malpighiaceae, JusKieu 
that there are only a very fey grains of pcJlen ; in Ipboiie ot 
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the 4lUd*sorrel, where twenty to thirty ovules have to be 
fertilised, Von Mohl gives the quantity as from one to two 
dozen grains in each anther-cell ; in Impatlens it is consid- 
erably larger ; while in Viola the number of grains is very 
small. More detailed examination of these closed flowers in 
different plants will doubtless yield interesting and important 
results. 

* Seethe interesting papers by Hermann Mullei contributed lo ‘Nature’ 
during 1875, 1876 Also a senes of illustrated papers from the pen of Dr 
Asa Gray, entitled " How Flowers are Fertilised," in which iWvarious 
arrangements for securing or for preventing cioss fertilisation are pointed 
out. These papers weie published in the ‘Ameiican Agiicultunst’ for 
1876. 
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Artificial fertilisation and cross- 
breeding. 

PURE HYBRIDISATION, OR CROSSING DISTINCT SPECIES OF 
PLANTS.* 

The following are the rules I observe and the means which I 
take to insure success in my experiments with reference to this 
subject : — 

I St. I long held it to be of vital importance to have the 
separate plants intended for the parents in the cross, even 
though both were hardy, put under glass, and I still recom- 
mend it ; for, by doing so, you heighten the temperature— an 
important thing — and you can better secure against the inter- 
ference of winds and insects; and though Darwin holds the 
former of small account, I have reason for differing from him 
there. But in the height of summer, pollen may be taken from 
an outside plant to cross an inside one, and vice versd. If the 
cross is to be made on an outside plant which cannot be con- 
veniently removed, I cover it with a hand-glass or cloche. 

2d. I hold it not enough merely to emasculate the intend- 
ed seed-bearing flower ; I take off every petal, for the petals 
attract the insects, which seem guided more by their optics 
than any sense of smell. This act of emasculation in some 
cases I perform long before the expansion of the bloom ; for in 
many plants — e.g.y in the Papilionaceae, some of the Rosaceae, 
and Compositae — self-fertilisation may, and does, often take 
place in the unopened flower. This is not all I sometimes 
put a gauze bag over it ; if I do not, the mutilated bloom may 
ndt escape tlmt most i|oublesome of all insect pe^ts, 
humble-bee, which in h* uUn^eldy flight may come across it 

* By’ Isaac Anderson-Hcniy, Esq., F.L.S. A paper read h^ere the 
Botanical Society of Edinbotgh, and since revised and auemeotOqi Rcf 
printed by kind pennission of the author. Interesting inlbrinalte on 
artificial fecnndatta will be found bi the ^Revne Hortkole; p, 

; 1S69, 13d, afio, 33s, P- 390 . 
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by pure accident. But for the most part now, I make clean 
work of it, and remove all other expanded flowers on the seed- 
bearing plant, and allow no kindred one to be near. 

3d. Do not be in a hurry to effect your cross ; wait till you 
find that the stigma is fully developed. In many plants this 
is shown by a glutinous exudation on the summit, as in the 
Ericaceae, the Onagraceae, &c. In other orders, such as the 
Geraniaceae and Malvaceae, it is indicated by the feathery 
expansion and recurvature of its separate divisions. 

4th. The next thing is to obtain properly -ripened pollen- 
grains from the male plant. This is done by carefully watch- 
ing when the anthers burst, otherwise the insects may be before 
you ; and so active are they, especially on such favourite food 
as the pollea of the Rubus tribe, that, to get at it all, I have 
found it necessary to encase the opening blooms in muslin 
bags till the pollen was ripe and ready for use. Do not use, 
as is generally recommended, the camel-hair pencil, which, 
applied often and indiscriminately, may and often does convey, 
with the forci^, some, insidious grains of native pollen, which, 
however few, are prepotent, and wholly neutralise the former. 
Take, where that can be obtained and afforded, the entire 
bloom of the intended male, and give the slightest brush with 
all its anthers over the stigma, or all the stigmas, if more than 
one, of the intended female. I will give my reasons for this 
by-and-by. You may use for experiment, in some cases the 
long, and in some the short, stamens. To those of the proper 
dimorphic form I have made some allusion elsewhere; they 
occur in the species of Primula, and in some of the species of 
the Linum tribe (as to botSi of which, see Darwin^s most 
remarkable papers in the ‘Proceedings of the Linnaean Society’). 
Such anthers, at least two long and two short ones, occur in 
the two orders of the Linnaean class Didynamia,' on which I 
may have a suggestion to offer hereafter, for I think something 
interesting may be worked out of this form. In cases where 
the anthers fire few, as in the Linnaean classes Diandria, ^nan- 
dria, &C., you may use small pincers — a bit of wire so twisted 
as to form that implement, to canry in the pocket, is by far the 
handiest I have used such an instrument all along, and And 
it better than any other form. In s^e tribev the better to 
secure against invasion by insects, stRh especially as in some 
of the Rosaceae having large d isc s , a muslin bag may be used, 
so as effectually to exclude them ; 1 use it constantly in the 
Rubus tribe immediately after emasculation, taking.it off and 
replacing ft after the cross, and keeping it on thereafter till the 
cross has $et. 
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5th. In ^me cases it is a matter of some dtlkulty 9 pro* 
cure, and when procured of no less importance to gmterve, 

K Uen. In dioecious plants — say the 4 ucubar-^ fKaid may 
ve the male, and you have» aa tre aO ha^, |he female in 
abundance. You would like to atp^ that pollen till your 
female plant, generally later, oomes into iloi^er. Many hold 
that pollen cannot be preserved in a vital condition for more 
than one or two, or perhaps three weeks.* In a recent publica- 
tion which refers to this matter — ^namely, Max Wichura*s ‘ Ob- 
servations on Hybridisation,’ of which a vexy lucid abstract, 
carefully digested and tran^ted from the original German by 
the Rev. M, J. Berkeley, is given in the January number of 
the ‘Journal of the Royal Horticultural Society’ for 1866, 
that eminent authority holds it as “ a fact of great importance 
that the pollen of WillowS retains its potency for some time. 
In some cases, pollen ten days old was efficient, while vitality 
was still further prolonged by steeping it in a solution of 
honey” (of which I have doubts). “PcJlen,” he adds, “of 
Sa/ix siksiaca eight days old seemed almost as potent as 
ever; in twenty-eight days the traces'* of vitality were Very 
slight, while that of the Salix cinerea had become weak in six- 
^teen days.” Now I am not aware that there is less vitality in 
the pollen of Willows than in that of any other family; and as 
many experimentalists hold kindred views to those here enun- 
ciated by Wichura, I deem it a matter of some importance to 
give you one or two instances of my own experience. I have 
carried in my pocket the pollen of Rhododendron again and 
again from six weeks to two months and upwards, and still 
found it potent. Of the Japanese forms of the genus Lilium 
I have kept pollen effective in the same manner for equal 
periods.' In fact, generally speaking, I have found the pollen 
of most plants to remain good for similar periods. Having 
last year got the new and beautiful Clematis Jackmanii to 
flower, and anxious to preserve its pollen as long as possible, I 
collected and stored it in its anthers in ^ simple pill-box. On 
the 4th of July i866, I so gathered and put it into a drawer 
of a cabinet in my own sitting-room, where it renaained wholly 
aVray from damp. On the 3th of June 1867, having first We- 
fully emasculated a flower of Clematis Candida^ I crossda to 
with the pollen, then el4^en months old, and from this cross 
I have this autumn gathered and ^wn eight well-developed 
seeds4 Now both parents are hybrids, with a large infusion of 
Mood in them, so that here the vitality was put ta its 
test Subsequent experiments satii^ me tl^ the 
bf all pollen may not ^ so long preserved, for I have 
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foundf that of the Aticuba inert after being stored about 
weeks. But as some bits of stems had got mixed, these 
by inducing damp, have destroyed it. 1 would therefore 
recon^mend it to be brushed off pure and stored in silk^paper. 

1 notice this result here (somewhat out of place) to suggest the 
propriety of storing, and, if needful, of importing pollen, which, 
if wrapt up in silk-paper, might even, enclosed in a letter, reach 
this country still patent, by the overland route from India, or 
after two or three months’ voyage, from ail parts of South and 
North America. Let collectors and friends in distant countries 
be instructed as to this, and we may soon have an improved 
progeny of the rarest things, even before such novelties from 
which they are derived have been obtained from their own 
seeds in this country. 

6th. There is another matter of much consequence to be 
attended to in the crossihg of distant species — I mean, the 
times and seasons for effecting the cross ; yet not one of those 
most experienced the art, from Darwin downward, has 
touched upon this point. It has been forced upon my atten- 
tion for more than tw#ity years. I have found that I could, 
on some few propitious days which occur throughout the 
season, successfully effect crosses 1 could not effect with all my^ 
care at other times. I have adverted to this in the paper I 
formerly submitted to you, and I again refer to it. There are 
some crosses which I have effected at such times, and which I 
would have tried in vain to accomplish at times less favourable. 
If you have, say two plants of Rhododendron, one a tiny thing, 
to cross with a large species, or if you wish to attempt a cross 
between an Indian Azalea and a Rhododendron, watch for a 
propitious time. Such times occur, often few and far between, 
when there is less of sun than of that latent form of beat whidh 
frecjuently occurs before thunder, from the air being more than 
ordinarily charged with electricity. Or they may occur in the 
spring season, when there is much ozone present, whose influ- 
ence I have often found to tell most lavourably in promoting 
germination of long-sown seeds. It was to the presence iS 
ozone, or to some other form of electrical agenqr, I attributed 
the almost simultaneous germination of some New Zealand 
seeds of a shrub which I got from that country upder the name 
of “ Black Maupan,” a species of Piltosporuxh, which spcaifig 
up together on the morning of the i6th March 1863, after <bey 
had lain dormant two years and eight months. Such atma* 
spheric conditions, to whatever cause they may be due, I bavte 
found not unfrequently to occur with the east winds of March 
and April ^ at which times X seen many other lang^sown 



allies spring quite suddenly 4nd unapectedly* ilSeise ufion all 
stich'Heasons for difficult crosses, A&to the time Of day^ 
you may operate best perhaps from a.m. till 6 f.m, 
Appiar^nees tfthe Crm has — We shiill suppose the 

cross noar performed. Your ' naturally be to 

find out whetbei^it has taken. experimenters have 

noticed that soon — 1 would say frodhi six to ten days — an alter- 
ation is observed on the stignm and style. You will find the 
viscid matter on the former dried up, while the latter has begun 
to shrivel. You will naturally condude that it is all right, and 
that the fertilising pollen has now passed down into the ovary ; 
and in some cases you may be right But these appearances 
are deceptive, especially if you find the style maintain an erect 
position. And singularly, as I now write, I find, on glancing 
at the ‘Gardeners* Chronicle* of the 19th October 1867, that 
this state of matters had been observed last summer by the 
learned editor of that publication, and described in his leading 
artide of that day. He there observes : HWe have ourselves, 
in following some experiments on cross-breeding this season, 
noticed that the stigma becomes cha^^^ed — withered, almost 
immediately after contact with the pollen, even if no perfect 
seeds be produced.” Now, that gentleman is quite right; but 
I did not note the withering effect to be just so immediate as 
he had observed it, though it might have been so in the Epilo- 
bium tribe, to which his experiments refer. Another effect I 
particularly noted last summer was, that in attempting to cross 
an Indian Azalea with a Rhododendron (which, however, in 
that instance failed), not only did the stigma and style decay, 
but the divisions of the calyx took on a purplish tint, and a 
honeyed secretion continued long to exude from the disc. 
Another still more misleading condition often arises, as is 
noticed in the same leading artide of the ‘ Chronicle : * “ The 
ovary will swell, the fruit will set, in some cases without any 
contact with the pollen at all, though of course no embryo is 
produced.” Wichura has noticed the like result ; and the fol- 
lowing degrees of failure noted by him have so often occurred 
in my own experience, that I cannot do better than cite them 
in his own words, from the Rev. Mr Berkeley's translation 
already alluded to, which I only alter according to my Olvn 
ei^rience: ist, The organs sifomitted to hybridisation (the 
stigma and style) soon wither, but do not in all cases 
fall off. ad, The ovaries swell and ripen, but do twt contain 
a trace of seed. 3d, The ovaries may seem filled (I say mky 
seem pariially filled), having in some instances the smaU pto* 
tuberant swdling outside as if seeds were within, and yet no 
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seed be there. 4th, Seeds are present^ but small, languid, aiid 
incapable of germination. 5tl^ Seeds apparently perfeit are 
developed which do not germinate. 6th, Seeds which ger- 
minate, but the young plants are weak, and wither in a short 
time, dying off oftentimes after developing the seed-leaves. I 
have had dl these conditions and results amply illustrated ; and 
of the second of these results I had, last summer, mortifying 
proofs in a muling operation I tried, by fertilising a flower of 
the hew Arabts hUpharophylla with my still newer Draba 
viaiacca. The cross, to all appearance, had taken ; the seed- 
vessel swelled better than the others where no experiment Was 
made, and while the valves of the silicules of these list opened, 
and showed no trace of seed in them, the siliquas of the former 
remained closed, showing by outward development that two 
seeds were certainly within. But I found on opening the ripe 
seed-vessels that there was no perfect seed in the interior, but 
only an abortive production. While Wichura’s accuracy in the 
above degrees of failure is consistent with what I have myself 
had ample experience ^ I cannot, from like experience, endorse 
the views he has formW on some of his successful results. At 
page 72 of the above article in the ‘Journal of the Royal 
Horticultural Society,* Mr Berkeley, commenting on Wichura*s 
paper, observes: “Gaertner, indeed, supposes that in genera 
which are rich in species, there are some which have a pre- 
potent influence when hybridising, so that in some hybrids the 
type either of the male or female prevails. Amongst the 
various hybrid Willows, though the genus is so rich in species, 
and so prone to hybridising, Wichura has never seen a pre- 
potent type, and doubts Gaertner*s statement, especially as 
he makes it in very qualified terms.” Mr Berkeley very judi- 
ciously remarks that it is not very easy to determine, “by 
examination of types, whether a hybrid is more like the mother 
or lather— -the perfect distinction is subject in many cases to 
great difficulties, since veiy much depends on the subjective 
view of the observation; for,* in consequence of the frequent 
intermelting of hoth characters, the one observer finds 4 n a 
hybrid the maternal type, while another thinks the pateitnal 
type prevalent” By which I regard Mr Berkeley as very 
modestly dissenting from his author. And further on, at page 
78 of the same Journal, Wichura speaks opt still more 
absolutely. “When both parents,” says he, “belong to tiae 
same species, we cannot tell what part the male and female 
parent take respectively in the formation of the progeny. ' But 
dissimilar factors are united in hybrids, and an intermediate 
form is ihe consequence. The products which arise fi^om 
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tfhe reciprocal crossing in platlls, unlike thdfte which are 
formed amongst animals, ase perfectly alike/’ I regtet^to differ 
from so great an authority as Wkhiiia!> and must v^ture tc 
demur to the doctrine in more de$a<;)^ termathan Mr Berkeley 
does. 1 have had so many OC hybrids taking some^ 

times to one side and sometimes to m>ther^but most fre- 
quently to that of the mother-^hat to AosetWho, like myself, 
have made experiments with many genera, it would be needless 
to give instances. The converse is the rarer case — 1>., where 
the paternal type comes out most marked Yet I remember 
one eminent instance of a seedling Veronica, from the batch of 
seedlings from which I obtained K. Andersonii ( K salid/olia^ 
V speciosa)^ being so like the male parent V, speciosa^ that I 
presented it to a friend in the belief that it was purely and 
simply the latter species; but when it bloomed, it showed, 
by the longer spike, and lighter and brighter colour of the 
flowers, and by their being a bright crimson instead of very 
deep purple, which is the colour of the flower of the V, 
spedosa, that the’ blood of the K sa/td&da was there. I can 
well understand that, as respects the flmily of Willows, from 
their being so attractive to bees, and from their being natu- 
rally so prone to intermix (insomuch that few can tell what is 
a species and what is a hybrid), Wichura has not much over- 
stated the fact, and that a distinct intermediate form may 
generally be reckoned on. 

I must dissent still more strongly from what Wichura lays 
down, in continuation of the above passage at page 78, as to 
reciprocal crossings. “The products,” he says, “which arise 
from reciprocal crossing in plants, unlike those which axe 
formed amongst animals, are perfectly alike.* It is of no con- 
sequence which is the male and which the female parent. It 

* Mr Seden obtained exactly similar results by the reciprocal cross-fer- 
tilisation of Cypripedium lon^i/ohum and C, ScJtHmUf both having been 
made the female or seed-bearing parent, fecundated with pollen from tlie 
Other, and the result was offspring of eaoh precisely the same, two or 
three hundred seedling having restllted from this double union, and 
these are now under cultivation under the name of. C. Sedmii, This is a 
well-authenticated case, for the facts of which I am indebted to Mr Seden 
himself; and certainly goes to prove the observation of Wichura, who* 
says, The products which arise from the reciprocal crossing in plants, 
unlike those formed amongst animals, are.perfectly alike,”— (See 

Some hybrid Aloes, raised at Kew by Mr R. I. Lynch, between A, 
dfKia and A, gfumdtdtntata are to all appearance exactly identical in hgblt 
and variegation, although the parent species are singularly unlike eadi 
other. These l^brids, as in the case of Cypripedium Sedemi, are the result 
of seeds saved both the species, eacn having been crossed liriAi pollen 
of the other- 
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is therefore a mathematical necessity that the pollen-cells must 
have just the same part in the act of generation as the ovules.” 
And, based mainly on this doctrine, he follows up and amplifies 
it in a series of aphorisms which, he admits, are to be “ con- 
sidered conjectural, and require to be submitted to proof,” — an 
admission for which he is to be commended, and all the more 
if he submitted to the like test the dogma on which they 
mainly rest. It humbly appears to me that his statement had 
been suggested from his experience among the Salices — of all 
plants the most mongrel in a state of nature. Now, in all this, 
Wichura appears to me to imply that if a distinct intermediate 
may be formed, and is formed, by crossing A on B, so may an 
exactly similar intermediate be reciprocated by crossing B on 
A. And M. Naudin, in his experiments among the Daturas, 
enunciates the same belief, and holds “ that there is not a sen- 
sible difference between reciprocal hybrids of two species.” 
That distinguished observer, like Wichura, seems to have 
confined his experiments to herbaceous or soft-wooded plants. 
But, from a long and large experience among both hard and 
soft wooded plants, I* demur, ist, to the capability of the 
parents being in all cases made subject to such reciprocity; 
and, 2 d, to the statement where such reciprocity does hold, 
that the progeny are perfectly alike, whether A or B supply the 
pollen. 

In my various crossings I have experimented on many hard 
as well as soft wooded 'genera — in particular, I would here 
instance among the former the species of Rhododendron. In 
these I have again and again been baffled to reciprocate a cross 
which on one side was comparatively easy to be effected. 
When the lovely and fragrant Rhododaidron Edgeworthii first 
bloomed in this country, all were ea^er to see its beauty and 
perfume transfused into dwarfer and hardier forms. Some 
tried the cross by making R, Edgeworthii the female or seed- 
bearer, others by making it the male. I tried it in b6th ways, 
but all my efforts failed where I attempted the cross on the R, 
Edgeworthii. But i^hile it would not be brought to bear hybrid 
seed, I had no great difficulty in effecting a cross from its pollen 
on R. dliatum, another of Dr Hooker’s beautiful Sikkim species, 
having all the desirable requisites of hardihood, jiwarf habit, 
and free-flowering tendency ; and, singularly, just as I had 
obtained and sent off blooms of this brood to lay before the 
committee of the Horticultural Society of London, Messrs 
Veitch, of Chelsea, anticipated me in having a plant of this 
identical cross first exhibited before that committee, which is 
now well known and generally cultivated under the name of 
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Rhododendron “ Princess Alice,” - Now, neitheif^j; nor any one 
who ever tried it, so far a$ I know, ever effected the averse 
cross of ciiiatum on R. E^gmmtkU; and if fhey ^did, the 
progeny would long ere now Ijia;^^ speared in nursery ^cata- 
logues. There is yet one instance 1 may notice as an 
illustration of what 1 am now ^eontendiiAg for. In my former 
paper 1 noticed, as an exception to a rule I had found almost 
general — viz., that European had great aversion to cross with 
Asiatic species — ^that 1 had, notwidistanding, effected such a 
hybrid by crossing R, dmg^Ues (another of Dr Hooker’s 
acquisitions, a tihy Sikkim species) on the European R, 
hirsuium^ and of having sent the survivor of the two plants 
which came of it to Kew, — of which, by the way, Dr Hooker 
writes me, that it dwindled away and died after being a few 
years in their hands ; but by no possible means could I invert 
that cross, or get that same very interesting tiny yellow- 
flowered species, R. eleagnoides (a form of R, lepidotum\ to 
submit to a cross from any species whatever. 

I shall now advert to the second point which Wichura lays 
down^s a fact — viz., that the progeny®! reciprocal crossing, 
whether it is A on B or B on^A, are precisely alike. While 
my past experience goes with what I observed last summer, it 
may perhaps suffice to give the latest instance. Having, 
through the kindness of Dr Hooker, obtained seeds of a 
beautiful new Californian Arabis {A, blepharophylla) with large 
fine rose-tinted flowers, I felt desirous to infuse that colour into 
some of the other kinds I possessed. After trying it on several, 
especially on A. albida^ in vain, I at last effected a cross — a 
reciprocal cross — ^between it and A, Soyerii, a white-flowered 
species from the Pyrenees, something like A, albida^ but with 
glabrous foliage. Of th» cross A, Soyerii on A, blepharophylla 
I have raised six plants, the product of two very largely 
developed seed-pods. These plants are alive and healthy, and 
promise an improved vigour over eithei: parent. That the 
cross was sure 1 had the best proof, from there being no seeds 
in the normal pods of the seed-bearer. Of the inverse cross 
from one weakly seed-pod I raised one plant, which, after 
maintaining a sickly existence for some two months or so, has 
died off, But while this last cross was equally certain as the 
others, like it, the plant had more of the mother than the 
father in it. In fact, I have oftener found the maternal type 
most marked in hybrid progeny. I have various crosses 
effected between distinct species of Rhododendron, where, 
while the male manifests his presence, the female type prevails. 
I have it in R. Jenkmsii crossed by R. EdgeivorthU^ R. 
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caucasicum by J?. dnnamomeum, and the hybrid from 4 his 
latter cross crossed again with Edgeworthti, and especially 
the Sikkim species R, virgatum crossed with another of my 
hybrids, R, ciliatum by R, Edgtworthii — ^all having more the 
foliage and the aspect of the mothter than the father. 

I have another hybrid of the same J?. virgatum^ the female 
parent crossed, I believe, by Rhodothamnus chamacistusy a tiny 
procumbent plant of three inches, but all set with flower-buds 
— not, as in the male parent, at the tips of the shoots, but, as 
in the female, at the axils of the leaves. I have stated my 
belief that the Rhodothamnus is the male parent, but I cannot 
do so confidently, from the tallies having got into confusion — 
the specimens being planted out. But as some plants were 
obtained from that cross, and as this is the ‘smallest, I regard 
it as likeliest to be the true progeny ; and the cross being an 
extreme one — a mule, in fact — it is open to question. But as 
I have this season effected still more extreme — certainly more 
unlikely — crosses in that family, where there could be no mis- 
carriage, you may, I think, take* it as true in the meantime. I 
could overwhelm you with proof. Darwin, at page 333 |pf the 
last edition of his ‘ Origin of Species,’ has observed the ab6ve 
tendency. “When two species,” he says, “are crossed, one 
has sometimes a prepotent power of impressing its likeness on 
the hybrid ; and so I believe it to be with varieties of plants.” 

Naturalists of the highest note — Ciaertner, Kolreuter, Naudin, 
and Wichura — are far from being at one on the subject of varia- 
bility, as Darwin has shown, especially as relates to crosses, 
I St, between species and species; 2d, between species and 
varieties ; 3d, between mongrel offspring. But this is a com- 
plex subject ; and when such high authorities are not at one, 
and Darwin admits that he cannot reqpncile them, it is manifest 
that the case is still open to further probation. In dealing 
with the views of Gaertner, to whose testimony he deservedly 
accords great value* (page 331), Darwin sayts that .Gaertner, 
whose strong wish “it was to draw a distinct line between 
species and varieties, could find very few, and, as^ it seems to 
me, quite unimportant, differences between the so*called hybrid 
Offspring of species and the so-called mongrel offspring of 
varieties. And, on the other hand, they agree most closely in 
many important respects. The most important fAstincdon is, 
that in the first generad<m mongrels are more variable than 
hybrids ; but Gaertner admits that hybrids from specie^ which 
have long been cultivated are oft^ variable in the first |[enera- 
tion ; and 1 have myself seen striking instances of tlm fact 
Gaertner further admits that hybrids between very closely allied 



speaks are more variable ttuui those from very dlninct 
and this shows that the difmnce in the degiee of variability 
graduates away. When moi^ela^md tl^e more £g^rti^;^ybrid$ 
axe propagated for several genetattona, an ei^eine amount of 
variability in their offspring Hi^OKnious: but some few cases, 
both of hybrids and long rltaining uniformity of 

character could be given. TTte variability, however, in the 
successive generations of mongrels is, perhaps, greater than in 
hybrids.” So reservedly does Darwin deal with a subject on 
which the opinions of others could be brought to bear ; but as 
they are not all concurrent, and not unfrequently conflicting 
(which they may well be from the various subjects experimented 
on), he has said, with commendable moderation, all that can be 
said on the subject. 

From my readers I respectfully claim the same kind indul- 
gence which Darwin has shown to the testimony, he has had to 
deal with in judging of the views I have offered and am now 
to offer on the experiments which I mean to lay before you. 
But ere I enter upon them it is necessary to premise, especially 
as reg^ds that form of dimorphism which’ occurs among many 
plants m the Linnaean classes from Pentandria (s-stamened) up 
to Decandria (lo-stamened) — ^in having very generally one if not 
two pairs of stamens shorter than the other stamens in the 
same flower, and the same dimorphic form often occurs in even 
a more marked degree in many plants of the class Tetrandria 
(4-stamened). It is also the distinctive character of the two 
orders of Djdynamia to have two long and two short stamens. 
As described in my former paper, it is now seventeen years 
since my attention was drawn to the long and short stamens, 
but to the latter more particularly in muling operations I had 
performed, where by using them I crossed that large species of 
Rhododendron, R, cinnamomeum, on the pigmy Rhodothamnus 
chanuedstus, I refer to these short stamens again as the means 
by which I succeeded in effecting some extraordinary crosses, 
which I confidently believe but for their use and my improving 
a propitious time would have been utterly impracticable. As I 
^ve said, I at first worked only with short stamens ; these I use 
in all cases where 1 wish to cross a large on a small species^ 
I h^ive now found that the converse holds good, and use the 
long stamens where I wish to cross a small on a large spedes^ 
In all extremes I use the longest or shortest pair of stamens M 
the case demands. The short pair is generally well distanced 
by the others— the longest pair is often not just so much in 
advance. There is often an intermediate pair of shM stamens^ 
which in cases less extreme are exceedmgly servioeablei bin 
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there are seldom such intermediates among the long ones. 
My reason for the use of these short, intermediate, and long 
stamens is intelligible enough. If I wish to cross a large on a 
small species, the smallest<grained pollen being in the shoft 
stamens, 1 take the pollen of these stamens of the large plant 
as ^st fitted to pass down the tubes through the stigma to 
fertilise the ovules of the smaller species, and so effect <he 
cross on it ; and so, cateris paribus^ with respect to the oth^fer 
forms. 

I shair restrict the instances I am now to cite to the last feW 
years, noticing first — 

Cases of Crossing with Short Stamens, 

The first cross I shall notice is one already alluded to — vi?., 
Rhododendron virgatum with my own hybrid Rhododendron B 
{R. ciliatum crossed on R, Edgeworthit) ; and as this cro^is 
is memorable and instn’iitive in several points of view, it is 
proper to give you its history. On April 20, 1864, I find from 
n^y note-book that I took off all expanded bloomy of R, 
virgatum and removed the stamens from all unopened ones on 
the plant, there being none left for self-fertilisation ; done in 
fine sunshine — ^west wind — ^with three short anthers of — 
ue.y the hybrid male, being the identical cross which produced 
Veitch’s Rhododendron, “Princess Alice.” Of this cross I 
ripened four capsules of seed, which I sowed on January 28, 
1865, and with some failures, got up by December that year seven 
nice healthy plants, all of which, however, save one, I lost by 
an accident. That one plant is now setting for bloom — not at 
the axils, as the female parent (R, virgatum) generally ^bows, 
but at the extuemities of the shoots, fs in the m^e {R. ciliatum 
crossed by R, Edgeworthit), But, as 1 have had ^casion to 
^observe already, the type in all else is more that of the female 
than of the male parent. By the mother’s side thi» plant is a 
hybrid^ .by the Other’s it is a mongrel, and yet it has a fair share 
of vigotfi^ in it. As in its sexual aspect $0 jn its height, it is 
that of the mother. , A few cilia are noticeable on its leaves, bet 
it has nttee of the tomentose or dense hairiness of the male 
parent; and so in this also it partakes most of^the glabrous 
foliage of the mother. Again, this doubly-crosi^ plant, and 
the crosses which product it — all extreme — show how such 
crossing may hasten on the reproductive or flowering state. 
Never m all my experience have I seen or heard of 
drons offering bloom at two years of age. I haVe Rhodod^- 
drons now hfteen years from seed which have never shown the 



<»H|htest tendency tliajt w^, ten and twelve years I 

would consider abotit tM' mean ft which they their 

flowering condition. If by trqsslee the lik^ precocity can 
be genenilly secured, pmctical Ifefists Inaylfeurfii them to sotne 
account in their profession. *^ou will |i|ease observe that I am 
now dealing with hard-wooded shrubs^ Where there is in general 
more ^fixedness of structure and habit than in those on which 
the physiologists I have cited have chiefly experimented, and 
which are less liable to be modified by the manifold influences 
which affect the more pliant and Shorter-lived herbaceous genera. 

ad* The next cross in the Rhododendron tribe effected by 
the short stamens to which I would direct attention is very 
recent, and one with which I took the utmost pains to prevent 
miscarriage. The beautiful jasminiflorum of Java, with its 
delicious perfume and its long tubular five-lobed flowers, of 
snowy whiteness, so like Erica Aitonii — so like, too, in form 
alid fragrance, the sweet-scented Jasmine — and so unlike all its 
own congeners, is the subject of it ; and as I regard this cros^ 
as of some scientific as well as of some practical value, I shall 
offer 1 k> apology for giving you particulars. I made it the sub- 
ject of many attempted crosses by many of its own tribe — all 
of which failed except two, which, by the way, afford a good 
illustration of what I alluded to in my former paper of the 
sympathies of plants, and perhaps, too, of natural selection, 
though whether it be in the mode which Darwin regards as 
leading to diversity of species I cannot positively assert, yet 1 
think it is worthy of his consideration. While it rejected so 
many of its legitimate brethren of the Rhododendroia tribe pure 
and simple, I was somewhat surprised that it took kindly with 
my hybrid B already noticed — R, crossed by R* 

Edgewarthii — ^a hybrid of^ the first degree, having large flowers 
of three inches diameter, perfumed, and also of snowy white- 
ness. After the bloom had been long emasculated, on April 
17th, 1867, I effected the cross with the shoij anthers of the 
hybrid B. The cross took admirably — the seed-pod swelled, 
and was pulled fully ripe about 12th July last. On the 15th 
of that month I sowed the seeds. For the pu|pose of com-* 
parisom I sowed a pod of its own plain native seeds which I ^ 
had gathered previously, and had, in fact, sown it some ten de 
twelve days before I sowed the cross.- These are both now ud 
While the native seeds have produced a fair show of feel^ 
plants, the crossed seeds have come up in more than 4o^ble 
the number of plants, doubly vigorous in growth and 
with leaves so much larger than those of the norms! IJO 

aU doubt about the verit}' of the cross. 

L 
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jd. The next illustration I have to give you is of a small- 
foliaged Indian Azalea, eighteen inches high, which I crossed 
with the tall and robust shaggy-foliaged Rhododendron Edge- 
worthiu Two things more unlike in every feature from which 
to effect a union can hardly be imagined. Yet, with the short 
anthers — and it was with the very shortest I could find on R. 
Edgeworthii that I effected it — the cross, after careful emascu- 
lation, was done on the 6th May last. The seed-pod swelled 
to its due dimensions, and, appearing to be ripe, I cut a slice 
off it, and sowed the seeds so early as the 13th, and the residue 
on 28th September last, and I have now got up one or two 
plants. If I shall be so lucky as to bring it to maturity, the 
progeny of this cross (one never before accomplished, perhaps) 
should be a sweet-scented Azalea, having a rose variegation 
like the female parent, a hovelty in its tribe ; for though tjg# 
Azalea sinensis has been crossed by Rhododendrons, I am 
aware of any authentic cross, or cross of any kind, between the 
Rhododen^^^^® proper Indian Azalea. 

4th. still further a cross of the same nature, between 

.another itwian Azalea and Rhododendron jasminijiorum^ the 
latter being again the seed-bearer; and I here refer to it mainly 
as showing another tendency of this Rhododendron towards 
natural selection, or rather, perhaps, of sympathy between it and 
remote species, if not genera, for the Azaleas have till lately 
been regarded as a separate tribe from the Rhododendrons. 
The cross was effected in August last, when it again rejected 
its more natural allies, and farmed a union with the Indian 
Azalea, a late rose-coloured spotted variety, a seedling of my 
Qwn raising. The seed-pod of this cross is now at ma,|urity. 

5th. But I have now to call your attention to a cross in this 
same family bearing on Darwin’s docIHne of natural selection, 
or of sympathy, in a still more remarkable manner, which I 
effected last summer between that most gorgeous of all the 
lUiododendron tribe — ^namely, the lovely white, large-flowering, 
sweet-scented Ancklandi of Dr Hooker, otherwise R. GrJf^- 
/rt//--and an Indian Azalea, the latter being the seed-bearer. 
I made the cross on two separ^^te days on two separate blooms, 
carefully emasculated some time before; and on the dame 
Azalea I tried other crosses with several of thfe Rhododendron 
tribe — ^viz., with a fine form of A arhoreum^ R, Edgmorthii 
pure, and the above hybrid seedling B (A ciliatum x A. Ed^ 
worthii). But while every one of these failed, the crosses by 
A Aucklmdii which were effected respectively on the 30th 
April and xst May, took most kindly. Both pods swelled; 
and the $eed-pod$> thou^ green, appeared to be sufficiently 
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ripe when I pulled them. I cowted the seet^in one of these 

r >ds, and found them to be 394* Ail finely but, 

fear, too green to vegetate fiKjtiiy, sdm« whi^ I sowed 

appear to be coming up. 1 c^^|Kiot>ouch foy this cross being 
ejected with the shortest for» the stamens with which 

I effected it were kindly se^ to me from another source, as I 
did not myself possess the male plant; but as I invariably 
select the shortest for such crosses, my firm belief is that I had 
so selected these in this instance, and I had a plentiful supply 
of all lengths to choose from. In the above cases of crossing 
a small with a large species, I hold firmly by the opinion that 
but for the use of the short stamens I could not have suc- 
ceeded. I have few recorded instances of having extended 
my experiments with them fat into other families. I certainly 
tried the Pelargonium in a plant I had of the beautiful white- 
flowered Madame Vaucher. I fertilised a bloom with its two 
shortest stamens, which, however, were very little shorter than 
the remaining ones ; and, from the three seeds which came of 
it I raised two fine plants, far more compact and somewhat 
dwarfer in habit than the parent, having the flowers equally 
fine, and elegantly thrown up above the plant. But the short 
stamens of this section of the Geraniacete axe very little shorter 
than the others, and I therefore cannot rely much on the 
results as establishing the hypothesis I contended for in my 
former paper — namely, that where all other things are equal, a 
cross or simple fertilisation with the short stamens tends to 
dwarf the progeny — to my belief in which, however, I still 
adhere. The instances I have given support this other hypo- 
thesis, that by their use you may cross a large on a small 
kindred species — a result which, without them, you might not 
effect.’ 

Crossing with Long Stamms. 

I have made fewer experiments with the long stamens, but I 
have one before me now no less remarkable, perhaps, for its 
far-reaching result than any I have alluded to as done with the 
short stamens. It is a cross which I effected oh the tall Rho^ 
dodendron formosum^ fertilised * with a scarlet-flowered Indian 
Azalea, on the nth June last. The seed-pod is finely de** 
yeloped, but I have taken care in this instance to avoid pulUtig 
it too eaiiy. And I may here notice, once for all, that to 
obtain the seeds of a cross— especially if it be extreme^-^^fB- 
dentljy ripe, 3FOU must allow a longer time for it than ibr the 
ripening of the normal seeds on the same plant 
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In all the foregoing crosses I had, perhaps, less an eye to 
accomplish a purely scientific experiment than to effect a bene- 
ficial result ; for, after all, it is the sit utile which those for 
whom this paper is mainly intended will have most in view ; 
and, in my estimatibn, science is best promoted when she is 
made to minister to some useful end. 

The following experiment among the species Clematis illus- 
trates my view of sympathy as well as of antipathy, and, I would 
add, of unnatural selection : Having many years ago (long 
before the Messrs Jackman, who have accomjjlished such 
wonderful results) been myself working on the members of this 
genus, I thought of making another experiment on it, with a 
view to infuse a richer colour into a new and larger-flowering 
progeny ; and, as I have observed already, I managed success- 
fully to cross with })ollen, kept for eleven months, the beautiful 
four-petalled Clematis Jachnanni on a thirteen-petalled flower 
of the fine C Candida. But it is of a cross on Messrs Jack- 
man's smaller but no less beautiful C. rubro violacea I am 
now to speak. Though, like its congener C. Jachnanni^ it 
sometimes comes with five or even six petals, it is in its gene- 
ral tyi)e a four-petalled flower. With a view to improve it in 
this feature, I crossed it also with ])ollen of the large-flowered 
Clematis Candida^ taken from a bloom having seventeen petals, 
though this Clematis — a French hybrid, 1 believe, from C. lanu- 
ginosa — is in its normal state a six or eight petalled flower. 
Though I crossed two flowers, after careful emasculation, I 
only gathered three seeds, but these all of unusually large 
dimensions. After the cross had taken, I left the normal 
blooms on the crossed plant to their fate ; and though visited 
by insects innumerable, and though the native pollen was 
aoundant, not one native seed, or any except the three pro- 
duced by the cross, were ever formed on the plant ; and the 
singular thing was, that with its own native pollen, abortive on 
itself, I successfully crossed the fine double white-flowered 
Chinese C, Fortunei; and a cross more prolific in the seeds it 
yielded I have hot seen in the tribe befpre. I know not the 
parentage frotn whence this C, rubro -violacea was derived, 
though I believe it to be a mongrel with none of the Fortum 
»blood in it ; yet mark how kindly the latter ^v^ok with it**- 
another instance of remarkable sympathy. Although I have no 
record of it, I think I tailed to get C. rubro-violacea to recipro- 
cate this cross. 

In all these instances of sympathy and antipathy, and eg* 
|)ecially in this section of the natural order Ranunculaceee^ there 
IS something apparently $0 inexplicable that I can only concur 
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with what Darwin has observed in his paper on the existence 
of two forms in the genu^ Linum, where, in summing up the 
good gained by the inevitable crOfesing of th^ dimoiphic flowers, 
and numerous other analogous Aots, he saj^lhat tnese all lead 
to the conclusion that some **tinkno<iilb Iw of nature is here 
dimly indicated to us.” And this law, when discovered, may 
disclose more mysteries, tending, perhaps, to the wider diver- 
gence of species, with constitutions and habits better fitted for 
the climates and localities in which they may be cast, as well 
a$ for subserving the purposes they are intended to fulfil in the 
economy of nature. In looking at Ranunculacea^ with their 
innumerable male and female organs (and the same thing 
occurs in the Myrtacea^ most of the Rosacea, some of the 
Hypericacea, and in many other families and tribes), the idea 
was long ago suggested to me, that each separate row, from the 
outer to the inner circle of the stamens, might have some sepa- 
rate function, just as I believe that the long and short stamens 
have their separate functions ; and with the view of testing the 
matter, I had last summer begun experiments with these outer 
and inner stamens; but, other aims and objects interfering, 
I gave up the experiment after I had begun it on these 
Clematises. 

But to make success certain, it is my custom, as I have 
already stated, in crossing any of these polyandrous flowers, to 
take the entire bloom of one kind, and lightly to brush over, 
with all its anthers, the stigmas of the flower to be crossed, and 
leave nature to make her own selection. In referring to the 
Rubus tribe and its species, I am reminded of an intention I 
expressed in my former paper of perhaps returning to them 
afterwards, I again experimented upon them last summer. 
But though I tried various crpsses among them, and recipro- 
cated the cross, I had no success in any, except between the 
R. biflorus and the R. Idaus, and that only where I made the 
latter the seed-bearer. And to. make sure of either event — 
success or failure — I had the R, Idceus early potted and put 
under glass, emasculating every bloom I meant to cross ; and 
for more security I stripped off all other flower’s — ^nay, more, 
I put the emasculated flowers under fine gauze bags, to ward 
off the invasion of insects. When ripe for crossing I removed 
the bag, and, on effecting the cross, 1 replaced it In this wAy 
I succeeded in ripening three berries of the cross R, idems by 
JP. b^ruSf of which I sowed the seed between the 5th and 
1 6th July, though as yet none have vegetated. But JP. 
stubbornly rejected a reciprocal cross. Again I tried both of 
these on R^ rupestns, and the latter on them ; and though R* 
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rupestris showed some sympathy with A biflorus, in a slight 
tendenqr to form seeds, these came to nothing. In all these 
attempts I applied, as I have said, all the anthers of the male 
flower. ^ 

I cannot quit this part of the subject without offering some 
additional suggestions to those who wish to act on any hints I 
have it in my power to give : — 

I St. If your desire be to hasten the flowering condition of 
plants, I recommend you to cross violently — i.e,, where the 
allies are not too near akin, and above all, in the case of 
mongrels ; for nature, ere she gives up, ever makes a violent 
effort to reproduce. 

2d. If you wish to make your hybrid flower more freely, as 
well as early, adopt the same advice. 

3d. By following it, you will find that you have attained a 
further advantage. Your plant will remain longer in bloom, 
because most mongrels, especially those among herbaceous or 
soft-wooded plants, to which these suggestions apply, are im- 
potent to produce seed, or nearly so, and in such' cases the 
blooms remain long upon the plant. I have another idea, 
not sufficiently tested, however, in reference to the first point 
among hard-wooded as well as soft-wooded plants, that all such 
as ripen their seeds more quickly than others (some among the 
Rhododendron tribe ripen seed in half the time that others 
take) will reach more quickly their flow^ering state. 

Lastly, as to fruits — on which, however, I have only partially 
tried my hand — I entertain the belief that we are on the eve of 
a revolution, and that by judicious and perseyering crossing we 
may not only transfer the delicious aroma of one to another, 
and communicate hardier and more abundant bearing habits 
to the hybrid progeny, but further, especially in stone-fruits, 
such as Peaches, Plums, Apricots, &c., we majr, in* addition to 
these advantages, increase the size of the fruits and diminish 
the size of the stones ; and, among vines, get rid.of, or greatly 
diminish, the number of the see^. And all this I hold to 
arise from that ktw of nature by which she not merely^trains 
her efforts to reproduce (to which, however, she has assigned 
limit), but extends it when these have failed to make provision 
for her creatures’ want These views gather ^strength from 
what has been already done ; and 1 may especially ^Inde 
what Mr Standish of Ascot h^ achieved among Grapes, of 
whose extraordinary results an interesting account is given at 
p. 13s of the ‘Journal of the Royal Horticultural Society *'for 
July 1866. 

In conclusion, permit me to observe that, while my aim has 



JOt^ Clt0ftS*»tU6:£DIN& 

been, in all the experiments I%ve btoujjiht you, rather 
to achieve something ufleAd and practical than ^ test the 
theories which Mr Darwin imd crthersh-ewpi^ialiy the Con- 
tinental savan^s-^hBivt been much eligfoaied with, I can- 
not refrmn from making som'ima:# oniSie results and the 
conclusions which some of ^them hasieome tb while prosecut- 
, ing a series of crossing operatiom^-’-ntoely, that such crosses 
do and must eventuate in sterility. M. Naudin seems, like 
Wichura, as already observed, to have limited his experiments 
chiefly to herbaceous or soft-wooded plants ; and among such, 
especially among Calceolarias, I too have often found myself 
brought to thll terminus of bitter aAd hopeless sterility. I 
remember one instance where I had reached a perfect monster 
for size in that tribe, but except in that particular it had no 
other desirable property. Determined, however, to improve it 
by crossing, I found on trial I could make nothing of it ; and 
on examination I found its stigma was a hollow tube, and that 
its anthers were hard masses, and contained not one particle 
of pollen. Man may run into such mistakes, but he cannot 
thence conclude that unviolated nature does so. Speaking 
from a general recollection, which does not admit of my speci- 
fying instances, I have often found among hybrid seedlings 
some of a vigour which, in that respect, were in advance of 
either parent. May not such often occur in nature ? and, as a 
naturally-selected parent becomes the progenitor of a hardier 
and more vigorous race (which having in it, according to 
Darwin's views, a tendency to diverge), may it not culminate 
in the long lapse of time into a distinct species, and even 
annihilate the weaker one which gave it being? So that, in 
nature's crossing, may not fertility and vigour take the place of 
sterility and weakness, into which she so generally dwindles 
when modified by man's device ? * 

* These interested in hybudisation will find numerous experiments 
with Willows, &r., recorded in a Qerman work, ‘Pie Bastardbeiusch- 
tung im Pfianrenreich erlautert ap den Bastarden der Weiden ; ' Von ^ax 
Wichiira, mu Zwei Ta^ieln (4to-^Bi:^slau, 1865). An interesting abstract 
from this work, by the Rev, M. J. Berkeley, is published in the ‘Jour. 
Royal Hort. Soc,* (new series), i, 57. 
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GENERAL REVIEW OF SOME OF THE MOST POPULAR 
GROUPS OF CULTIVATED PLANTS, WITH NOTES ON 
THEIR PROPAGATION AND NATURAL AFFINITIES. 

The Acanthus Family {^Acanthac€m\ 

A group of herbaceous plants or shrubs, chiefly natives of 
warm countries and represented in our gardens by species of 
Thufiher^ia^ Meymia, Hexaceiitrzs^ Gymnostachyum^ Ruellia, 
Goldfuma^ Strobilanthes^ Acanthus^ Aphclandm^ ThyrsacanthtiSy 
Graptophyllum, Cyrtanthcra^ SericograpJm^ Jiisticia^ Eranthe- 
mum^ Liboma^ and others scarcely less beautiful. Nearly all 
the hard-wooded species are easily propagated by inserting 
. cuttings of the partially-hardened young grow th in heat ; and 
owing to the erect and branchless character pf their growth, 
many species of Justicia, Aphelandra^ Thyrsacanthus, Grapto- 
phylhim, &c., are best struck afresh every autumn or spring, 
otherwise the plants get leggy and unmanageable. Aphelandt a 
aurantiaca, and its brilliant scarlet form A. “"RaeziU, are best 
propagated by seeds sown on a pan of light sandy soil as soon 
as ripe, and placed on a genial bottom-heat of 70® to 75®* 
Seeds are freely produced by many species > and in order 
to facilitate their production, artificial fertilisation is to be 
recommended. The Grecian and South European* forms of 
Acantht$Si remarkable for their glossy and handsome foliage^ 
are propagated either by seeds, root-cuttings, or division. #The 
pollen-^ins of some Acanthads are very beautifully ttiberculatev 
and lo^ like burnished nuggets of fine gold when seen under a 
high magnifier. 

AoantliuB. — This is a noble family of plants, feome of the 
species being found in most gardens, where they are grow^ for 
the sake of their massive, glossy green, and picturesquely«cut 
foliage. A, spinesus and A, moilis are natives of the south Of 
Europe; ang a tUft of the first-^an^d species accidentally 
growing around a vase is said to have given Callimachus the 
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ideal of decorating the capitalf "pf t>iUara witli^oftVpd stone 
omatnents representing itsiolia^e^&xice its nse in Offothian 
architecture* Most of the ^ecies iXFe propagated by^eedSj^^or 
by dividing strong established clumps* Sew tl^ seeds in a 
pan of moist earth and place them in a cool pit or frame to 
germinate. Root-cuttings sUPCeed tolAbly well in heat. 

Among herbaceous and border plants Worth growing for thi 
mdoor decoration of apartments we may direct attention ro 
the hybrid forms of Acanthus, ^uch as J. candelabrum^ A. 
hybriduSf and A, longifolius. These have elqgantly-cut foliage of 
a fresh green colour, and form excellent substitutes for the more 
tender Ferns and Palms. 

These and several other hybrids have been raised in French 
gardens, and retain their foliage much later than A. mollis and 
A, spinosus^ from which they have in part been raised. A. 
latifolius is one of the freshest and most stately of these 
varieties, and is a seedling from A, mollis, 

Llbonia. — A small genus of Brazilian stove or warm green- 
house shrubs — one species, L, floribunda^ having become 
tolerably common in our gardens as a decorative winter-bloom- 
ing plant. Easily propagated by cuttings of the young wood or 
by seeds, which are obtainable by careful fecundation. Seeds 
should be sown as soon as ripe in a genial bottom-heat of 65° 
to 75®. They soon vegetate, and should then be placed on a 
shelf near the light and carefully watered, as they are liable to 
damp off. 

We have two remarkable hybrids (bigeners) which have been 
obtained by fertilising Libonta flotibunda with pollen from 
Sericographis Ghiesbreghtianay both well-known winter-flower- 
ing plants. M. Andri has followed Professor Oliver and Dr 
Masters in his method of naming ihese bigeners, mid has de- 
scribed them under the compound ^neric name Sericobonia, 

S, Pmrhomnsis^ Ed. Andr^ (Llbonia Penrhosiensis, Hort. 
Bull.), was raised at Penrhose Castle a year or two ago, and is 
a dw^-growing plant of rather dense habit, having ovate, deep- 
green leaves and trifasciculate clusters of Libania-Kkt flowers. 
Externally, this hybrid, although the produce of the same 
parents, differ^ materially in habit from the followings although 
in the floral structure of both there is an evident mixture of the 
generic distinctions of the parent species* The dwarf Imb^ " 
leathery foliage, and smaller and redder flowers, distinguish it 
at a glatu:e.--^See ^ L’lll. *Hoit./ 1875, P* ^4)- 
A Lbd. et Andr^ (see ^ Llll Hort./ 1875, p* 

Tlwa is^a t^ler^grojiying plant of more vigorous habit 

last, bearing lai^e panides of yellow tubular flowm aulTttsed 
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with orange and red ; and the ovate lance-shaped leaves with 
decurrent petioles afford a further distinctive mark. This 
, plant was raised by Mr H. Rowland. It is interesting to 
observe that both these hybrid plants incline more to the male 
parent than to the female one (Libonia), Indeed, the evidence 
of the prepotence of the male parent is now wellnigh over- 
whelming; but a series of carefully-conducted reciprocal crossesv 
IS needed to set the question at rest, since, as pointed out by 
Dr Lindley long ago, much of this supposed sexual prefjoteiKe 
may be ascribed to constitutional vigour-— that parent which has 
the strongest characteristics or fixity of character being able to 
influence the offspring most. We have here two bigeneri# 
hybrid plants, both of better habit and of more value for de- 
corative purposes than either of their parents ; and it would be 
interesting to know whether they are capable of bearing fertile 
seeds ot potent pollen, as in either case they might be again 
crossed with one of their parents, or perhaps eVen with another 
species or genus, as 7 %yrsacartthus, and a new race of fertile 
hybrids thus obtained. 


The Maple Family {Aceraceci), 

A group of European, Indian, American, and Japanese 
trees, all more or less ornamental, and now included in the 
genus Acer, They are readily distinguished by their palmate 
or 5-7-lobed leaves and samaroid fruit. Each winged fruit 
bears two seeds, the coats of which are very thin — almost 
membranous, in fact ; and the seeds are surrounded by a soft 
layer of silky hairs, which line the inner part of the pericarp. 
The seeds are nearly all embryo ; and, curiously enough, the 
radicle and folded cotyledons are quite green, although they 
are entirely destitute of light from the time the leatheiy peri- 
carp commences to harden. The seeds of Seakale *also contain 
a large green embryo — a perfeck plant with green seed-leaves, 
in fact ; but in this last case the covering of the seed is green 
and succulent, ^d the embryo is enveloped in a slightly viscid 
fluid. Seeds like these — ^indeed all others which have no 
albumen and large embryos, such as Leguminq^ plantss, &a — 
should be sown as soon as ripe where practicable, or at the 
latest the spring following their period of ripening. 

Acer noole ^oup of ornamental, round-headed 

trees, very useful in producing landscape effects, their ftSiage 
assuming various tints of yellow, brown, and red in die autumn, 
while in the months Of April and Ha3f the young foliage is <)Ca 
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ivhile im )vw^at^ variety U the mest at^cactive of all 

imiy ttees^ its snowy-spiashed leaves contmsrihg most effeO- 
rivety Vrith the deeper-toned IhHdfe of purple or copper- 
Ipved Beech^ or with the i^ossy deep-mmn Yews, Portugal 
iLiilirelS, ahd other inhalikants of the shrubbery border. There 
are dso some very attractive golden-leaved forms of the com- 
mon Ma^e ; apd these andf the white-leaved Negundo are 
worked on their respective green-leaved types as a stock, for 
which purpose they are readily multiplied either from seeds, 
^layers, or cuttings, the two former metl\pds being preferable 
and most generally practised The cut -leaved or purple 
Japanese Maples {A dissect tm) are very attractive foliage-plants, 
although not thoroughly hardy, and may be readily in- 
creased by layering, budding, or graftiilg on the stem or roots 
of one of the commoner and strong-gro^\ ing forms of the same 
species as a stock Mr Rivers recommends budding on A, 
palmatuni as a stock for this group Nearly all the hardy 
species produce their “keys,” or >\inged seeds, freely, and 
these should be gathered m October and sown m prepared 
seed-beds in the ojien air at once Many of the species will 
grow on the common Maple as a stock, and may either be 
flute or cleft grafted m the spring or budded in the early sum- 
mer. It IS a cunous fact that the recently-discovered A, gin- 
naluy a native of Amooria, does not succeed when grafted on 
A, tariaricum^ which is nevertheless so closely allied to it that 
some botanists regard the two as forms of one species. It suc- 
ceeds perfectly on the common A. psettdo-platanns as a stock 
The Sugar-Maple (A, sacckarmum) is utilised m Amenca and 
Canada, its juice or sap, which is obtained in large quantities by 
tapping the trees in early spnng, being evaporated for the sugm: 
It contains. From two to four pounds of sugar are obtamed 
from a full-sized tree every year; for it is a singular fa^ that 
the c^ration does not appear to .injure the trees, whicl^ aie 
frequently tapped every spnng for thirty or forty years in stiC- 
cession. The old gnarled or knotted stem^ of A. 

4* s^ceJiafinum (Bird’s-^e Maple wood of tim cabtnettiidu$r$)| 
and A* rubrum (curled Maple wood) are highly prised fbt ^ 
mann&ctiiie of ornamental foimture. 
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The Cockscomb Family ( Amcrantamt ). 

Heti)aceous plants or annuals, rarely shrubs,^ principally 
natives of tropical Asia and America, a few being found 
in Africa and New Holland. They are represented in out 
gardens by different species and varieties of Olosia^ Amw- 
ranius^ Hablitzia^ Tnchinium^ AchyrantkeSy Iresjne^ Gom^ 
phrena^ Alfernanihera, and a few others less well known. Of 
these, Celosia pyramidalis^ and the crested forms or Cocks- 
combs ” Amarantiis (Love - lies - Bleeding and Princess 
Feathers) and Gomphrena^ seed freely, and the seed sowtt^ 
in heat in spring germinates readily like other tender annuals. 
Trichinium Manglesii is a pretty little plant from the Swan 
River, which also bears fertile seeds; but it is most rapidly 
increased by cutting up the root-stocks into short pieces, 
which are then planed m light soil and placed on a geni^ 
bottom -heat to incite ^eir latent buds to break. Alter- 
ttanihera and Iresine have of late years become extremely 
popular in ** carpet bedding,” and cuttings of the young growth 
strike root readily in h^at during the spring months. Celosia 
pyramidahs is one of the most valuable of all autumn-blooming 
decorative plants, its elegant plumes being of all shades of crim- 
son, yellow, orange, carmine, magenta, lilac, lake and bright 
purple, the brilliancy of their colours being most remarkable. 
The varieties of this plant are generally raised from seeds, but 
the small lateral shoots may be taken off and struck in heat 
as cuttings either in summer or in the spring with excellent 
results. 

The Amaryllis and Knight^s Star Lily Family 
{A maryllidacece)* 

Two of the most beautiful Orders of endogenous plants 
are certainly Anmryllidaceae and Liliaceee, which have very 
many points in common, but may be easily defined by tbe 
position of the ovaiy or seed-vessel, which is outside (in- 
ferior) the floral envelopes or flower -tube m AmaryHid?, 
and, inside (superior) the flower in all true Lilies. To this 
order belong many of the most lovely of all garden plants, 
includii^ the ^owdrops and Narcissi of Europe, the 
Pancratinums ano Crinums of the W. Indies, the gorgdbus 
Hippeastrums of Braail, and the many beautiful fornis of 
manthusy Clivia^ of the Cape flora, tod the 
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one of the most brilliant decomtive plants ih the oxder* and 
is meady hardy^ often in cottee windolira under 
ihe'pppuhir name oi Scarboh«®h lily, ^edlings from it 
•wave often been raised, but they are remarkably constant m 
character. This plant will not cross with Htppeasirum or 
dmqryiiu^ but might posailUy ‘be induced to do so with 
Cyrtmthus ot Gastronma, It may not be impossible to hope 
for hybrids between Dcryanth^^ and Fourmya or Agave; at 
^y rate, if pollen can be procured the union is worth attempt- 
ing. Doryafithcs excelsa is a noble> sflfriet flo\v ercd Amaryllid 
from New Holland (see Bot. Mag., t.^ 684-85) Buchans is 
lovely enough at present, but one may be excused for desiring 
hybrids (if they can be procured) between that genus and some 
other of the Pancratiform Amarylhds. The hardy Cnnums 
— that IS, the crosses between C. capense and other species — 
might be improved in vigour by again crossing them with C, 
longiflorum, another hardy Cape species beanng handsome 
purple flowers \ and among the fifty or sixty species of Crtnum 
already known, and at one time or other introduced to our 


gardens, there is ample room for intelligent hybridisation. 
What glorious masses of bnght green leaves and fragrant lily- 
like flowers these plants would give us if we boldly planted 
them out in the deep rich borders of our conservatories 
instead of starving them in pots ! The following are the 
principal cultivated genera in this beautiful group : Galanthus 
(Snowdrops), Leucojum (Snowflakes), Acis^ Bravea, Stern- 
bergm^ Amaryllis^ Z^hyranik€S^ Hippeastrumy Valoitay JNertne^ 
Brunsvigiay Gnffima^ Crtnum, Hcemanthus, Cyrtanthus, 
Gastronema, Eurydes, Catosimma, Urcealina, Coburgia, Stemh 
messan; Eancr^Hum, Ismene, Narcissus, Aistramtna, Bemarea, 
Clivia, JDaryantkes, Agave, and Fourcroya, 

small genus of dwarf-growing hardy AmatyHid^ 
nearly related to the Snowflakes (Leucojum), They imib 
natives <A Northern Africa and the South of Europe, and ate 


Irepresented in om i^ucdens by A* rosea, A. and 

4. grandma. They are easily multiplied by 

liahw dumps or masses j or seeds which are fredy i^^uced 
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in warm sheltered situations grow freely if sown as soon as 
ripe in pots or pans of sandy soil, and protected in a pit or 
ftame from which frost is excluded; for although the plants 
are hardy, the young seedlings are very tender in their earlier 
stages, and suffer much from damp or cold rains. 

Agave (American Aloes ). — K noble and extensive genus of 
succulent Amaryllidaceous plants, natives of South America, a 
large proportion of the species being natives of Mexico. The 
common A. americana and its variegated-leaved forms are wqII- 
known representatives of this genus in gardens. In Mexico, 
Agaves are commonly planted in rows, so as to form impene- 
trable fences. A tough fibre is produced by the macerated 
leaves, and is largely used in rope and paper making. The 
expressed juice of the leaves is used in soap-making, and 
several varieties of intoxicating li(|uors are made of it by fer- 
mentation. About loo species are known in our gardens, some 
seedling forms of thes^-^as A. VtrschajfeHiiy A. Besserriana, 
and A. horrida^ for exwple — being extremely variable. The 
best i)rivate collection m this country is that formed by J. T. 
Peacock, Esq., Sudbury House, Hammersmith, and the genus 
is well representted in the botanic collection at Kew. As a 
rule, the species are readily propagated by offsets, which are in 
many cases freely produced, especially after the parent plant 
has bloomed ; and in some cases offsets are produced on the 
flower-stem. Seeds are freely produced, and hybrids may be 
obtained by artificial fertilisation. As we have said, Agaves 
bear seed freely even in cultivation ; and these seedlings 
vary so much in vigour, and even in habit of growth, that it 
would be interesting to make a series of careful experiments 
to see whether the quantity of pollen placed on the* stigma 
influences the vigour of the resulting, seedlings in any way. 
When I was in the Royal Gardens at Kew, several Agaves 
of the spicate group produced flower -spikes, the flowers of 
which are arranged in pairs spirally around the central stem. 
The lower flowers open first ; and so far as my observation 
went, they are not fertilised by their own pollen, the style 
not l^ing perfectly developed at the time its attendant anthi^rs 
shed their pollen; but after these have shed their pollen, 
and hang limp and lifeless, the stigma has attained its M 
length, the swoll^ apex' is viscid, and it becomes fertilised 
by pollen which is shed hy the flwers now open above. A 
most copious supply of pollen is affonded by these plants ;^and 
although they dO not tteod the agmcy^of insects to assist in 
their nuptials, their aid is generally ^ithocmiittgy 

even ipa^te of culdvatha^dwiiig to the ample feast of neotar 
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afforded by the tubular flowers. * 3 U we have s^ the flowers 
open in gr^ual succession from the^ bottom of the flow^i^^kes 
upwards, and the section of the mm |br flve or si^ inchpS} 
where it is occupied by full|r^e:i(|^e;tuied flowers^ resembles a 
bottle-brush more than anythm^ ebe, ^ antfam sticking out 
quite thickly in all directions; and it Han amusing sight to 
see flies, bees, wasps, ants, and at night cockroaches {Blatta 
orientalis)^ struggling through the pollen-laden stamens in their 
attempts to obtain honey from the flower-tubes. Old plants 
may be renovated by cutting the plant off at the collar, after 
which set the decapitated plant on a pot or tube of fresh com- 
post, and it will soon throw out new roots. Seeds may be 
so\m as soon as they are ripe in a pan of moist rich earth, after 
which place them on a shelf near the glass and water carefully. 
Seedling plants vary very much even if the parent plant has 
been fertilised with its own pollen. One or two garden hybrids 
have been obtained. 

A, Tay/oru . — This beautiful and -distinct hybrid is the 
result of a cross between A, geminijlom and A. dmstflora^ and 
was obtained by Mr Taylor, who is so well known in connection 
with the celebrated collection of Cycadaceous plants at Lauder- 
dale House, Highgate. It was sent out by Mr B. S. Williams 
in 1874. A, perbella is another distinct hybrid the origin of 
which is known, it having been raised by M. Kerchove at 
Vaslau, near Ghent. It is the result of a cross between 
A, Xylacantha and A, univittaia^ and was sent out by M. 
de Smet. 

Alstroemeiia.— -A very showy genus of very variable orna- 
mental plants, having fascicled or bundled fleshy roots, reversed 
or resupinate leaves, and yellow, red, or greenish Gladiolus-like 
flowefs. They are readily propagated by dividing the flesh- 
roots or crowns. Seeds are freely produced on warm rich soils, 
and germinate readily if sown as soon as ripe, or in the spring 
in light rich soil and placed in a gentle bottom-heat, or in a 
cool frame in April or May. Seedlings are remarkable for 
their great variety, and all the so-called species veiy clqsely 
resemble each other. They are natives of South America^ and 
it would be interesting to Imow if they are variable in their na- 
tive habitats. About X841-42, M. Van Houtte raised nume^^s 
seedling and hybrid varieties, some pf the latter being raised 
from A. Hookeri fertilised with pollen from A. JuBmaniha, A» 
BhUemis his produced some fine forms by being crossed irith 
polten of other varieties. A* ErrmbatM is a Contmenlal 
hybrid, said to have been obtained by fertilising A. 
w^^mbomA.puMra, This variety is 
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and is further remarkable as its anthers contain no fertile pollen, 
although apparently well formed. 

.4. hamantha^ A, aurea^ A, pulchelia^ A. versicolor^ A, 
Hookef‘i, and A. chiletisis have produced numerous forms, and 
their representatives are now grown in our best gardens, they 
being perfectly hardy on warm well-drained soils. One of 
the oldest of the cultivated species is A, pelegrina. Linnaeus 
first received .seeds of this plant from Peru, and it was grown 
at Kew so early as 1753. (See ^ Bot. Mag.,’ t. 139). 

Amaryllis. — A showy genus of Cape bulbs, represented 
in our gardens by A. Belladonna^ A, blanda^ A. pallida^ A, 
[Brufisvigia) grandiflora^ A. Josephine, and others. I'he two 
last-named plants have produced fertile seeda crossed with 
A, blanda, although very distinct in habit The habit of 
Amaryllis is to flower in autumn before the appearance of the 
leaves, and this is a great drawback, to remedy which a cross 
between Amaryllis and Valotta has been by some recom- 
mended, and attempted without success, in order to obtain if 
possible evergreen varieties, or varieties which would produce 
foliage synchronously with their flowers. This genus must 
not be confounded with Hippeastrum, a much more tractable 
and variable genus of allied plants from Brazil. All cultivators 
interested in these and allied bulbous plants should see the 
remarks on the hybridisation of this genus in Dean Herbert’s 
* Amaryllidaceas,’ p. 278. 

Orinum. — A large genus of remarkably stately bulbs, mostly 
natives of tropical Asia, South America, Australasia, and South 
Africa, and represented in our gardens by numerous species 
and varieties. One of the best-known plants in this group is 
C. amabile, which the late Dean Herbert believed* to be a 
spontaneous hybrid between C. procemm and C, zcylankum, 
C, capense and some of its forms are quite hardy, only needing 
a mulching during the winter to protect them from wet. In 
some gardens this is called C. longifolia. C 7 . Mitchamioe is (or 
was ?) a very stately hybrid, also hardy, its parents being C. 
capense and C. australe, C. Herhertii, which bears blush-red 
striped flowers, is the offspring of C. scabrnm and C. capense. 
This last-named species is figured as an illustration to the late 
Dean Herbert’s celebrated “ Observations on die production of 
Hybrid Plants.”-^See ‘Trans. Hort. Soc,’ iii, 187.) 

The first hybrid Crinum appears to have been raised about 
1813 in the greenhouse of the Earl of Carnarvon at Highclere. 
R. J* Gowen, Esq., was the raiser, and the plant was named C, 
Goweni, after him, when it first flowered in Dean Herbert’s coL 
lectioq^fit Spofforth. It was the result of crossing C capense 
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with pollen from C, z^ylantcut^ Somi afl;etwar<|^ mules 
which had been raised at Mitcham by the Dean hiMsil abb 
bloomed at Spoffoith^ thes^ haViS^ obtained crossing 
C. capmse and C. tmtaUmlatum^ lie also Obtained one seed- 
ling from C. defixum fertUised"wlfch pc%n of C sp€dosum, and 
another from C. scabrum feif^tised by Cl canaiieuiaiumy and a 
handsome white hybrid from C. br^^mm fertilised with 
pollen taken from a large form of C. erubes^ms. Dean 
Herbert, writing in 1842, remarks: “When I first introduced 
and described a number of species of Crinum which had not 
been known before in Europe, I was greatly censured by some 
experienced botanists for asserting that plants M'hich they held 
to be species of Amaryllis^ were in fact variations of the genus 
Crinum, and it was even declared that Crinum was more nearly 
allied to Pancratium than to the species in question. I proved 
the justice of my botanical view of that point by obtaining not 
merely sterile mules but a fertile offspring between the common 
Cape Crinum, which was before erroneously called Amaryllis 
longifoha^ and the great Crinum pedunciilatum of New Holland. 

I have now in my garden a further seedling from such a mule, 
between the Crinum capense and Crinum canaliculaium^ which 
is closely akin to pedunculatuniy with ripe seeds upon it. 
Generally these hybrids become impregnated by the pollen of 
Crinum capense, of which a great bed stands near them, and the 
offspring being two-thirds capense, revert nearly to its aspect ; 
but the plant above mentioned did not revert, but exhibits an 
improved form of the mule, and is in fact a new fertile species. 
The freedom with which species of Crinum of the old Linnaean 
section and most of the section I added thereto interbreed, 
furnishes decisive proof that the faculty of intermixture is not 
confined to genera in which species have been rashly formed 
out of seminal varieties, but is found when the species were 
even erroneously considered to be of different genera.” Nearly 
all the species of Crinum known to Dean Herbert were by him 
found to interbreed with tolerable freedom. One unintelligible 
impediment, however, existed, as he tells us (‘ Amaryllidaceae/ 
p. 372), for some timo^ C. capense, which bred freely with 
every other species, refused to be fertilised by the tropical Cape 
Coast kinds — C. Broussonetianum, C. petiolatum^ and C. sp^qi^ 
bik. A seedling was, however, at last obtained between the 
named and C. capmse. At the page above cited he remam 
that, “ in general, hybrid plants have been found to be 
sively flond, but sometimes the contrary has been 
and there appears to be some impediment to the per&dilli; dt 
their tAossoms.” At p. 351 be observes that a from 
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Crimm expense which had beeJl fertiHsed wHh pdH^ from Ct 
remlutum was well developed, elvery ovule {producing a seedliug 
plant;, a result not to be obtained by fertilising it with its oum 
pollen ; while at p. 356 he further observes that all the hybrid 
Crinums raised between C. mpmse and tropical species, which 
are now very numerous, are hardy enough to stand out of doors 
against the front wall of a stove, where, if a mat is thrown over 
them in sharp frosts, they preserve most of their leaves, and from 
May to November continue to throw up a succession of flewer- 
stems in great perfection. Crittum hybridum (C. erubes 4 :ens x 
capensey--(hee ‘ Bot. Mag.,’ t. 2336) — ^was raised from a seed 
ripened in a pond at Spofforth in 1818, In 1874 I saw a 
splendid plant in the late Mr S. Rucker’s garden at Wands- 
worth in full bloom, and in the Dublin Botanic Garden also. 
C. capense forms a noble object in autumn.— (See Herbert’s 
* Amaryllidaceae,’ p. 272, for a list of hybrids and crosses, with* 
their parentage, &c.) ^ 

Hippeastrum (Knight’s Star Lilies). — A group of very 
showy, and for the most part deciduous, South American and 
West Indian bulbs, generally grown in gardens under the name 
of Atnarylhs^ from which, however, they differ in being decidu- 
ous, and also in being more readily forced, a general charac- 
teristic, indeed, of nearly all deciduous bulbs. The best-knowm 
species are H. auHcum^ H, equedre, H, re^um^ which bear 
scarlet, crimson, or orange-red flowers with a greenish centre, 
H, vittatum {H, Harrtsonii) is pure white striped with crimson. 
H. pardinum is creamy yellow, profusely speckled with ver- 
milion; and Jf, reticulaium, an evergreen species, has rosy 
flowers finely netted with bright red. The hybrids in this 
genus are innumerable, as all the species, or nearly all, inter- 
breed freely. One of the most brilliant and beautiful of all 
is the old H. Ackermantupulchernmum, H,' regina-vittatum 
is figured as an illustration to a valuable paper on Hybrid 
Hippeastrums in the Transactions of the Horticultural Society, 
V. 337» A numerous race of very showy hybrids has recently 
been raised by Messrs Veitch between JK pardinum arid H. 
Ze&poldL 

The first hybrid Hippeastrum, according to Herbert,* was Jf, 
Johnsoni^ named after its raiser, a nurseryijian, who fertilised 
JK vittaHtm with pollen from If. regium. Numerous seedlings 
were afterwards raised between JS. Johnsani and such kinds as 
H. psittadnum^z. green and scarlet flowered plant introduced 
from Brazil in 1816 ; S. ngium^ the Mexican Lily, introduced 
in 1725 ; J?; auHcum, green and red, also Brazilian, introduced 
in z8ip : while, more reoendfirf numerous beautiful hybrids hava 
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markings. The numerous forms of H. buibulosum — an ofange- 
flowered Brazilian plant introduced in i8io — are very bright 
and beautiful,— ''fulgidum” (light orange), ‘*ignescens” (fiery 
scarlet), aM “ refulgens ” ^orange scarlet) being perhaps the 
best. It is a singular fact that even what are supposed to be 
wild South Amencan species vary very much from seed (even 
When not hybridised) in cultivation, and they have doubtless 
beait intermixed in their native habitats. One of the 
most distinct, and hardiest of all the species is Jacobs lHy " 
introduced before 16x9^ and which» accord- 
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ing to Herbert, cannot be fertilised by pollen of the other kinds. 
This bears rich crimson flowers, and the flowers are quite 
different in shape to all the others. H, reticidc^um is also a 
distinct variety, having flowers similar in shape and colour to 
those of Amaryllis Bdladonnay with conspicuous net-like mark- 
ing on the segments, the deep-green oblong evergreen foliage 
having an ivory-white stripe down the centre. Both the last- 
named seem to be pure species, which might possibly repay 
careful hybridisation under favourable circumstances. 

Among recent cultivators who have raised improved forms 
of cross-bred Hippeastrums, I may name Messrs Veitch & Sons, 
who, I believe, have obtained the largest-flowered kinds in 
cultivation. In one batch of their seedlings I saw flowers nine 
or ten inches across, widely expanded, the segments being 
fully three inches in width. These were for the most part 
crosses between H, Ackermanni-pulcherrimum and H. pardinum, 
Messrs E. G. Hender^n, of St John’s Wood, have obtained 
race of free-blooming and hardy varieties by crossing If, pardi- 
num with some of the older hybrids. Mr J. Anderson, of Mea- 
dowbank, also raises numerous seedling forms, his strain being 
remarkable for brilliant colour. Mr B. S. Williams has also 
introduced some fine cross-bred forms, one or two of the 
varieties having very handsome creamy-white flowers, which 
contrast most beautifully with the scarlet and crimson" varieties. 
For a very full account of this genus, the reader interested is 
referred to Herbert’s ‘ Amaiyllidaceae,’ p. 135 ; and at p. 142 is 
a list of many of the earlier hybrids and mixed crosses, with 
parentage and other interesting notes. 

H. (Amaryllis) vittatum is figured in the ‘ Bot. Mag.,’ t. 129, 
and is a distinct and beautiful white tubular-flowbred form 
with crimson stripes. This is one of the most characteristic of 
all the earlier species. Some very beautiful Hybrids have re^ 
suited from fertilising A, psittadna by pollen of the last-named 
plant; as also by the fertili^tion of 4* vUUUa^^ pollen of 
A, pulperulenil^i and 4 . braziUensis^ and the last again by pollen 
^yt^ 4 tcaidis. Hybrids have been produced by 4 . 
fecundated by pollen of 4 . fornmissimum (St Jacob's ‘Lily); 
and Crinum (Amaryllis) meldensi is from 4 , hngifolia feriili^ 
with pollen ftom Crinum (Amaryllis) taitenf^. We hav^ one 
or two double-flowered Amaryllids in cultivation, $0 that their 
Anther multiplication is merely a question of time, ff, (Am* 
aryOis) fulgidum (see * Revue Hort,' 1869, P- is ^ 

glowing scarlet varied ; arid ^ full double variety was odt 

by Messrs £. G. Henderson, a year or two ago, under the 
name of H. (Amaryllis) 
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Xttwtopliylliim {Clwia). — group of froe-blooming ever- 
green Amaryllids from the CapO, represented in ^ gardens 
by three or four species, including /. L Ai^t" L 

Gardmi, and a very omament<|l J^uctioit, /* iyrirnthiprum, 
which was raised by M. Van |Ioutte, Ghent It is a hybrid 
from /. mimatum fertilised with pollen from L Aitmi (Chvta 
nobilis, Hort.) These plants axe grown in some gwdens under 
the name of Clivia, and are readily propagated either by divi- 
sion of strong clumps, or by seeds sown m a genial bottom- 
heat. Seedlings of /. miniatum are very variable, some of the 
forms being most profuse bloomers, and bearing laige trusses 
of brilliant orange-yellow flowers. 

Haxcissus.^ — We have here a distinct and natural group of 
hardy bulbs, principally natives of Europe, and numbering 
about twenty species, all of which are readily propagated by 
offsets, and many of them by seeds, which are veiy freely pro- 
duced by the pure species under favourable conditions. Seeds 
should be sown as soon as ripe ; for if kept until they become 
hard and dry, they germinate very slowly, and the young seed- 
lings are weakly. For hybridising purposes pot the bulbs ot 
the desired parents, and place them in the greenhouse or win- 
dow, so as to isolate them from other kinds. Some of the late- 
blooming varieties, as N. poeticus and N- Tazetta^ may be 
forced if pollen is required for crossing N* Pseudo-Narctssxts 
and its varieties, which bloom early. “ The six anthers should 
be carefully taken out before the flower which is to bear the seed- 
blooms opens. This may be done through a slit in the tube ; 
and the yellow dust from another sort must be applied to the 
point of the style,” After fertilisation is duly effected, and the 
seed-vessels begin to swell, plunge the pots in the open border 
in a sheltered position, carefully tie up the scapes, and wat<A 
the seed-pods when they commence to ripen, or the seeds will 
fail and be lost. Protect seed-pods carefully from mice and 
birds. When the pods show signs of bursting, cut the scapes, 
and keep them in water or moist earth until^ the seeds npen, 
after which sow at once in pans or boxes of light sandy eartL 
Keep a sharp look-out for slugs, which will otherwise eat on 
every young plant as it appears. ... , ^ 

There are numerous natural hybrids in this genus ; Ur 
Henon, who for many years made a special study of the French 
Narcissi, writes : “ The station of Latt^, near Montpelier, rs 
remarkable in that it offers many species mixed in the ^me 
.meadow {poeticus^ angusiifoliusy biflorus^ Tazetta)^ as weB as 

•,Ftnr a geaeml aeoonnt of the Narcissus, see 'Card. CkniHi/ 1^9, or 
^Tha Kareiasus ; its History and Caltuxe.’ 
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a considerable quantity of intermediate forms, varieties, or 
hybrids. In 1840, along with MM. Dunal, Delile, and Bou- 
chet, I asserted that at this station might be seen all the pass- 
ages from poeticus to Tazetta, passing through biflorus^ wnthout 
any appreciable line of demarcation. This assertion was at 
the time strongly criticised ; but verification being made on the 
spot with M. Delile, it was established that the fact was beyond 
doubt.” N, gracilis is* by some considered as a hybrid between 
a yellow N. Tazetta and N, poeticus ; but its semi-cylindrical 
dark-green leaves point to N. odorus or N. Jonquilla^ or even 
N. juncifolius^ as one of the parents crossed with either iV. 
hiflorus or N, poeticus, N intermedins has flowers of a yellow 
N, Tazetta^ with leaves and scape like the Jonquil, and may 
l^ossibly be a hybrid between the two groups. • I find no evi- 
dence of N. Bulhocodium having been successfully hybridised 
with any other s]jecies; and its not having been used as a 
parent may be owing to its late-blooming habit. 

In the August number of the ‘Botanical Register’ for 1843, 
No. 38, several curious hybrids are figured, which were raised 
by the late Honourable and Very Reverend Dean Herbert, 
“ from seed, at Spofforth, apd are amongst those which have 
already flowered.” It is there staled by Mr Herbert that many 
Narcissi which have been distinguished as species, and even 
made into fresh genera, are never known to bear seed, and 
they are hence regarded as mules. Mr Herbert has entirely 
verified this supposition in some of his hybrids, producing what 
have been regarded as separate species or genera from two 
other decided species. Fig. 5 (see ‘ Bot. Reg.,’ cited above), he 
says, is the produce of the wild Yorkshire Daffodil {N, Pseudo- 
Narcissus) fertilised by pollen of N poeticus^ and is decidedly a 
variety of the plant called N incomparabilis. Fig. 3 is the pro- 
duce of N, incomparabilis by the same N poeticus — that is, two 
generations from the Daffodil by the poetic Narcissus — and in 
It the change is complete from the form of the stamina in the 
Daffodil to that in the true Narcissus ; and it is evident that 
one cross more (or at least two further crosses) would out of the 
wild Daffodil produce the true Pheasant’s-eye Narcissus. Othef 
very curious instances are brought forward, and Mr Herbert 
says : “ It is desirable to call the attention of the huriibtes^ 
cultivators — of every labourer, indeed, or operative who has a’ 
spot of garden or a ledge in his window— to the infinite variety 
of Narcissi that may be thus raised, and most easily in pots,^^ 
his window, if not^too much ea^sed to sun and wmd, offering 
him a source of harmless and interesting amusement^ and per^ 
haps a little profit and celehrify*^ 
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In the ^Gardeners* Chfohide’ for Tune 3fo> i$65, the late 
Mr W. Backhouse, of St |ohii% Walsmgham, xjaakik the fol- 
lowing pertinent remarks on hyhiid NAmssi;— 

^*The Daffodils Narcissus PsiuatHNarcissus mtmr^ 

and moschatus^ cross with oiiieiUUOther,1knd they produce seeds 
as freely as the parents- iThe colours are not merely inter- 
mediate, but of all shades between the colours of the parent 
where these differ, as in moschatus, N bicolor seeds badly, 
and is deficient in pollen ; but from crosses of the other Daffo- 
dils with it I have raised some of the largest and finest of the 
.class. These also seed badly, and their produce has a ten- 
dency to revert to the Daffodil. The roots of N, bicolor are 
very large, and shaped somewhat differently from the others, 
and the crosses frj»m it have the same peculiarity ; the colours 
of the seedlings vary from those of their parents through white 
with lemon cups to almost pure white. From the Daffodils 
crossed by N angustifolius (N poettcus) the kinds called fceti- 
dus by Dean Herbert are produced, and the cross is interme- 
diate between the parents when N, major and N. PseudO'Nar- 
cissus are used ; but with N. poeticus the variety is greater, and 
some with very finely-expanded cups occur. The variety also 
seems to be greater when some of the seedling varieties of the 
Daffodil are used. These crosses seed very sparingly, but may 
occasionally be got to produce seed by a cross with either 
parent \ those with the Daffodil having shorter cups than N 
major and mosekaSus, and those with N poeticus or angusti- 
folius being intermediate, with generally a red edge to the cup. 
Seeds I have sown from plants not artificially impregnated pro- 
duce the same result, some showing the Daffodil and others the 
N angustifolius type. The orange tints on some of these 
crosses vary in different seasons^ On many the cup will one 
year be orange-tinted, and the nexy)lain yellow. 

“ The Daffodils crossed by N Tazetta produce plants inter- 
mediate between the two in general, but sometimes the cup is 
not longer than in N, Tazetta; the flowers on each stalk vapr 
— two, four, and up to six occurring. These crosses vary in 
colour and size according to the nature of the parent Tazetta \ 
but the produce does not seed, except that last year one pod 
producing one seed occurred from, perhaps, a couple of hun* 
cired flowers. A warmer climate than mine might produce 
different results. No pollen is to be got from it to cross with 
the Daffodil parent. . . .* 

“ The percentage of seedlings showing striking peeulhliities 
is but email from any of these crosses; and the colours only 
paritally follow what might be expected from the The 
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cross from N* m^hatut by N. is oot alws^s 
white, and 1 have from N. fosHius {Ni immparahilis) by N. 
mgusHfolhis some with green frot^ers. 

The following interesting demils are from the late Dean 
Herbert’s valuable paper in * Jour. Hort. Soc./ ii. i etseq, : “ I 
have seedlings from N, Psetuio^Narcissus by a yellow -fi&r- 
mione drevisty/a, from Nl minor by papyracea^ aquilimba^ and 
italica or States-general. All the breeders were forced near a 
month before the time of flowering, and were carefully deprived 
of their anthers some days before expansion by making an inci’^ 
sion in the tube and drawing them out at bottom, so that they 
did not approach the stigma ; and the non-access of the natural 
pollen was proved by the invariable failure of all the flowers 
touched with the pyollen of certain plants, and the success of 
almost all touched with that of certain others. For instance, 
the failure was complete with pollen from Double Roman Her’* 
mione, which seemed very dry ; of Soleil d’Or (doubtless because 
the bulbs have been raised by offsets for three or four centu- 
ries) ; of the large-anthered Queltias, except inontana; of Bazel- 
man major and minor, which, I am satisfied, are crosses between 
Hermione breinstyla and Narcissus poeticiis ; of N. gracilis and 
tenuior; of Corbularia and Ganymedes: while it is remarkable 
that almost every Ajax flower touched with pollen of Hermione 
States-general has seeded. The application of pollen of Ajax 
luteus or inoschatus to Narcissus poetkus is almost sure of suc- 
cess. The constitution of the seedlings was very different. 
The seed of N Pseudo-Narcissus crossed with N. luteus came 
up readily, and grew so fast and weak in the greenhouse in 
winter that it was necessary to put the pot out : that of the 
same Ajax which was impregnated by Hermione brei*isty)a came 
up very slowly, much of the seed rotting ; and the seedlings 
did not find the house too warm, and were twice as many 
months as the others were weeks in reaching the sspne stature, 
and proved so delicate that, having been planted out in May, 
all but one of the first batch, which yjas much injured, rotted 
by the cold and wet in the autumn. One drawback is, that 
the seed of Narcissi is veiy apt to lie two years in the ground, 
unless sown immediately ; and to rot, if it gets too much wet 
before it is ready to vegetate ; and that the snails are apt to 
destroy the seedlings if raised in the open border ; and that the 
hybrid seed, however good and fine, is more apt to suffer than 
the natural seed.” Mr Herbert remarks that N odorus n^ver 
seeds in cultivation, nor yet in its native habitats, so far as he 
could learn ; and this circumstance, tO|jether with the light of 
Other experiments, caused him to surmise that it was a l^rid 
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of the ftrM pareht, and the more fully expander and nar- 
fcnset segments ef the latter. Hybrids between N, imomj^ara- 
Mlis and AC poeikus are also pretty, the variations in form and 
tint being very numerous* Hybrids between AC poeHcus and 
AC Mctdtai closely resemble the latter; and some seedlings 
from these again have turned out very fine forms, fully three 
times the size of the typical AC Madeat^ and some have very 
bright vermilion-tinted cups. Hybrids between AC vuom- 
*parabilis and AC montanus are intermediate in form, and very 
delicately coloured, having pale sulphur cups much frilled 
around the rim. Herbert gives the following particulars re- 
specting the fertility and influence of the last-named species : — 
“The pollen of A^ montanus, whether it be a natural plant 
or not, is very fertile. I have flowered seedlings from AC 
minor by it, and very neat and pretty things they are. I have 
also flowered seedlings from AC poeticus by it, and they are 
remarkable, — having the widely-expanded limb of AC podictis 
with the drooping posture and long cup of AC montanus, in 
one of them a little tinged with red. This is a strange circum- 
stance. A plant widely different from any other species ; cul- 
tivated above 200 years; not since found — as far as I cim 
where it was supposed to grow or elsewhere, except in 
gardens; producing no seed by its own pollen usually, if 
yet very ready to fertilise its neighbours, and to be fertilised 
by a cross-bred plant. If it be cross-bred, I should say that 
JSr, duUa and N. dindidissimus (At moschatus) are its probable 
parents* From AC J^studo-Nardssus and AC mmor I have 
many crosses by AC Tazetta, especially the variety caUed 
States^eneral by the Dutch. AC Pseudo^Nardssus by Staler 
general produces a veiy handsome vigorous two*-nowere<l 
yellow Di&tnkks (Haworth), with some little variety of shape 
and tint* « 

^ TBem is ample room for further experiments in thw race 
of piantSi feom which mtt<^ vernal beauty fox out; Spirited and 
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rooms may be obtained, and even the curious little autumnal 
Narcissus and the autumnal green Jonquil may be brought into 
action. But the great value of these experiments lies in the 
strong light they throw on the wide variation which the Al- 
mighty has permitted from His created type with licence to 
revert towards the abandoned fqrm, and by intermixture to pro- 
duce new forms ; while in other races, which exhibit less diver- 
sity of form amongst the species, the variation seems fixed.” 

Nerine. — We have here a very interesting genus of deciduous 
flowering bulbs, principally natives of the Cape, others coming 
• from China and Japan. Among the species in our garden are 
N. corusca (scarlet), N, flexuosa (pink), N. pnlchella (rosy lilac), 
N, rosea (rose), N, sarniensis^ Guernsey Lily (scarlet), N. 
nndulata (pink), and N. vertusta, scarlet. The well-known and 
deservedly popular N, Fothergillii appears to be little more 
than a seminal form of N. curvifolia major. 

They are readily propagated by division, offsets, or seeds 
sown in a gentle bottom-heat of 6o° to 70° as soon as ripe, or 
early in the spring. Seedlings of N. nndulata generally flower 
the third year from seed — others take longer ; and seedlings of 
N. cunn/oiia are often eight or nine years before they flower. 

Among the hybrids already raised may be mentioned those 
obtained at Spofforth prior to 1837 by the late Dean Herbert.* 
N, MitchamicB ( - • N. versicolor) is the result of crossing N, 
cunnfoUa and N. nndulata. This has umbellate scapes of 
rose and purple flowers, the filaments of the stamens being 
bright red, while it is said never to i)roduce fertile seeds. — (See 
‘ Herb. Am.,’ pi. 45, f. i.) N. Haylocki is a hybrid between N, 
curvifolia and N. pulchella, the flowers similar in colour to 
the last, and it bears fertile seeds. Other hybrids obtained also 
by Herbert were : N. claronis {N, pukhella x xindulata\ N. 
Parkerii pukhella x humilis), N* S^mourii {N, humilis x 
undulata\ and N. Spojforthice {N. venusta x undulata). 

The Guernsey Lily is one of the oldest and most beauti- 
ful, and might possibly be much impijpved by hybridising with 
N. Pothergillii f N, Plantii i& supposed to be a hybrid 
between the two last-named species. 

The Periwinkle Family {^ pocynam ). 

A ^oup of ornate phmts represented in our gardens by tl^ 
following genera ; Allamanda^ Tahermemonlana, Vmm {Peri* 
iwinkle), Nerium (Ol^der), pJpnch&spermum, Eckites^ Momd^ 

* Sec Herbert’s p. 283 rf sCf, 
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viUm^ and Dipladenia, Almost aU the art highly 

poisonous. These plants are all very beau^h baring 
large brightly-colomed tubular flowem» havipgr ^ bt^Vive- 
lobed limb, and they are jmnoiMy found iU the tropics of 
both hemispheres, our Pemsfekles being the most 

northern representatives. These plants very rarely bear fruit 
in cultivation, notwithstanding Lmdle/s assertion (see * Veg. 
King.,’ p. 599) that the pollen is ‘^immediately applied to the 
sdgrna.” I believe it will be found that insect agency is 
requisite in a state of nature to secure fertility, and artificial 
fettilis^on is necessary in order to secure seeds o^pthis group . 
m cultivation. The style is constructed in a peculiar manner, 
and, like the same organ in Lobeliads and Comiiosites, seems 
intended to brush the pollen from the anthers for the benefit 
of other flowers. Nearly all the species are readily increased 
from cuttings of the young growth, or by sow ing the seeds in 
a gentle bottom-heat of 70° to 75°, and the more delicate 
vaneties of Dipladenta and Allamanda may be grafted on the 
more robust species of their respective kinds as a stock, march- 
ing or splice-grafting being best. It would be interesting to 
know whether Dtpladenia^ Echites^ and Mandevillea can be inter- 
grafted or h)^bridised with each other in any way. 

Allamanda. — A showy genus of tropicaJ stove climbers or 
trailers, natives of South America, and represented in our 
gardens by six or eight species, all of great beauty. A, 
cathartua was the first species introduced to our gardens, this 
vigorous-habited species having been brought from Guiana 
in 1785 (see ‘ Bot. Mag.,’ t. 388). A, Schottu, A, grandijlora^ 
A, Hendersonk (A, Wardl€ana\ and A, nohihs are the best ; 
and are readily propagated by cuttings of the young wood 
inserted in moist soil, and plunged in a genial bottom-heat 
of 75” to 80'', either in a close frame or under a bell-glass, 
as the leaves soon droop if left exposed to the atmosphere. 
The four kinds just named are sometimes rafted on young 
plants (struck from cuttings) of A. nerii/oha, A. caiharHta^ 
or its ally A, Auhl^iiyZxA are said to bloom more pro- 
fusely when so treated. The operation is best performed in 
the spring under a close propagating case. I have nev<^ 
seen seeds produced ; but this is doubtless owing* to Aeir 
requiring artificial fertilisation when in the cultivated 
They might doubtless be improved by judicious hybridisatfon. 
AUamemda Htndets<mit: this is a distinct-habited plants Of 
garden mrigin^ and is supposed to be the result of a mm 
bmeeti 4- ^h^tiica wd A, S(h 0 iHi (see ^ Proceedings Mpi 
Hort Soc^’ hr.) A doqbleio^ered AUdmam/a rm 
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obtained by Mr Hossack, of Alderley Park Gardens, Con- 
gleton, a year or two ago. The flower owes its “ doubleness ” 
to a substitution of petals for stamens, as is the case in the 
allied Oleander. We presume it is a sport ; ” and if it is 
so, it certainly should have been perpetuated by cuttings or 
otherwise. 

Dipladenia. — A showy genus of stove climbers from the 
Organ Mountains, Rio Janeiro, and Trinidad, bearing rosy 
salver-shaped flowers. They are readily increased by cuttings 
of the young side shoots, or breaks taken off in the spring 
with a heel of old wood and rooted in a gentle bottom-heat 
of 70° in a close case. The plants seed freely wiien artificially 
fertilised ; and seedlings vary in form, colour, and substance. 
The seeds should be sown as soon as ripe in a gentle 
bottom-heat of 65° to 75°, care being taken to give ample 
ventilation whenever the young plants appear above the soil. 
D, crassifwda is a strong grower, and may be used as a stock 
for the tender varieties. D. amabilis is a hybrid raised by 
Mr Tuke, Bramley, near Leeds, in 1862, and sent out by 
Messrs Backhouse in 1865. It was the result of a cross 
between D, craisinoda and D. sp/endens^ the latter being the 
male parent. Z>. atnana is another of Mr Tuke’s hybrids, 
sent out about 1868, and is an improvement on D, splendens^ 
obtained by crossing that species with D, amahihs, Dipladenia 
Wilhamsii is another garden hybrid, intermediate between Z>. 
amabilis and D, splendens — partaking of the free -blooming 
qualities of the former, and the great substance and boldness 
of flowers possessed by the latter — sent out by Mr B. S. 
Williams in 1874. About 1869 a plant of D. amabilis^ in the 
gardens of J. Waterhouse, Esq., Wellhead, Halifax, accidentally 
produced a solitary fruit ; and from the seeds it contained, his* 
gardener, Mr Fenwick, succeeded in raising tlie garden variety 
known as insignis. In 1874 Mr W. Bull sent out another 
fine hybrid, or seedling, varie^, under the name of D. 
Brmrkyam* This is a rich crimson-scarlet variety, and was 
raised by Mr Bttarley, a nurseryman, of Hdifax, Yorkshire. 

KerifUn (Oleander]). — A genus of poisonous plants of great 
beauty* represented in our gardens by the common Laurel 
Rose, N: Okandtr^ a native of the wanner piarts of Vksia, and 
largely grown as a decorative shrub in most Continental 
gardens. It is readily |jropag^ated by cuttings of the partly- 
hardened wood inserted in moist earth or in bottles m 
water (see Roses). Artificial fertilisation is necessary in order 
to obtaii^ seeds, which germinate readily in a genim 
heat of 75® to So®. . Fctf many years after this phmt vms intro- 
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duced, only the single and dO)|l^ tosjr fWss' we« kn««m ; 
but within the last ten ^ vears it has hfen much 

improved by the French florists, Who hav^ pveii us ifliite, 
buff, yellow, orange, salmou, lose, lumkeeti, and rosy 4 ilac 
varieties, which flower a yot^ and dwarf state, and 

these plants are now grown 'as decorative window- 

plants on the Continent. Jv, /e&n^te 4" Arc was one of the 
first of the pure-white varieties, and numerous other distinct 
seminal and cross-bred forms were raised by M. MabirU 
prior to 1862. According to the ‘Revue Horticole,* M. 
Lambotte, an artist at La Muette, conceived % idea (A 
grafting different varieties of Penwinkle on the Oleander, and 
successfully accomplished it. This is, however, not so sur- 
prising as it appears at first, for both genera belong to the 
Apocynaceae. It is even probable that the pretty Vtnca rosea^ 
from Madagascar, would succeed on the Oleander — which, 
indeed, it somewhat resembles in habit, and in the shape and 
colour of its^ flowers. I’he success of experiments like this 
one, even if not of any practical value from a utilitarian point 
of view, teaches us much on the natural affinities of genera and 
species. 


The Holly Family {Aquifoliacea), 

Evergreen trees and shrubs found in various parts of the 
world, especially at the Cape of Good Hope, West Indies, 
and South America, but principally represented in our gar- 
dens by the common Holly, Ilex aqtufohum^ a plant pretty 

f enerally distributed throughout all the countries of No^em 
Europe. One South American species, /. paraguayemis, is of 
economic importance, its leaves being used as tea (see ‘Jour, 
of Botany,' 1. 30), A latifoha^ /. riftundifolia^ /, op<ua^ and 
others, are well-known ornamental shrubs. Tl^e sports ahd 
seminal varieties of the common Holly are very numerous 
(See ‘Gard. Ohron.,' vols. 1874-75); and these differ greatly in 
habit, variegation, and in the coloui of their fruit, there being 
both scarlet and yellow berried forms, as in the common Yew 
{Taxus), Hollies are readily multiplied by cuttings of tbe 
hardened growth inserted in autumn on a noith border, m ti^ 
layers ; but the best and most successful plan of increasing the 
finer varieties, and any desirabte break or sport, is to bua ^ 
the cotninon Holly as a stock, either near the ground for bnshei^ 

* or at a considetnhie hei^t for standards. Hollies for 
. are best ratted from se^s, which may be buried the flitfr 
and sown the second tpHng after they are gatfa€iadi«/ I mm 
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inserted buds of variegated Hollies at nearly all seasons— 
except the dead of the winter — with success ; and in all cases 
the leaf at the base of the bud should be allowed to remain. 
Grafting may also be resorted to, but budding is preferable. 
M. Baltet recommends shield-budding in May or August, or 
oblique side-grafting from April to September, and remarks, — 
“ Shield-budding is performed in the open air, with a pushing 
bud in May, with a dormant bud in August. Autumn grafts 
are best made under a cloche in the greenhouse, or under a 
cool frame. The leaf or leaves are left on the scion, and the 
air should be excluded from the grafted stork for about three 
months to insure the success of the graft. The operation 
succeeds perfectly well when the stock is potted at the time of 
grafting.” I have often inserted buds of the variegated kinds 
on the branches of the grCen-leaved type, and these produce 
a pretty effect, the vanegation appearing much more distinct 
when backed by the glossy dark-green foliage of the normal 
form of the species. 

The Aroid Family {Aradacece), 

The most general and unsystematic observer must have 
noted that, in addition to the small groups of vegetables 
w'^hich are more or less locally distnbuted over the earth’s 
surface, there are larger families having a more universal* dis- 
tribution — such as Ferns, Orchids, Grasses or Corn-plants, 
Aroids, Palms, and Conifers. A few general remarks on each 
of these great groups will be given alphabetically under their 
respective heads. The true Aroids — as Caladium^ Alocasia^ 
Dteffenhachia, and Philodendron — have unisexual flowte borne 
at the base of a fleshy club-shaped spadix, and protected by a 
more or less convolute spathe, which b many cales is hooded, 
Anihurium, on the other han^ has bisexual or hermaphrodite 
and is by some botanists referred to Oiontiacese on 
this account ; but for all practical purposes they may be spoken 
of he)t0. Our ^)shpws the arrangement of the floi^and 

sexual organs m this ^up ; while the following general remarks 
on their fertilisation are from a very interesting article by M. 
Karl Koch, in the * Gardeners* Chronicle/ p. 398^ 399, on 
some hybrid Philodendrons and Anthuriums obtain^ a four 
years ago by M. Kellermann of Vienna. The hybrids Obtained 
by Ms Kellermann were PAilodendrm Simsii x 
P. pinncfti^dum x Seiio^m^ jp. Wcndlandii x ana 

AmhuriuHn kmmeurum x jfieofipdoradiatum — all of whicih arc 
fully described b the papat* 



f AMILV. ^191 

Respecting the fertilissiidoii Of Aroidi^^ it shimid be obsen^ed 
that, as m many of the oeieals, sdffertilisatiiosi doc# not take 
place, but the flowery of oi»e sjp^ix are impregnated by pollen 
from the flovsrers of another by pollen the flowers 

of a different spadix of the $an|l plant^ The stigma of Aroids 
is susceptible while the polkn is still securely enclosed in the 



Arum tttacuIaiuM, shawtHg tfu s^tAe {a) tmd tA* spadix {A) 


anther, and before it has reached perfe^ development. The 
length of time during which the stigma is capable of receiviM 
the pollen varies according to the season, but, as a rule, 
the short period of at most four oy five hours. Usi^iy mis 
occurs duriti^ the night, when the Spathe begins to open, or wm 
ftequendy umen the heat of the spadix is most percepUblnt It 
rarely continues sensitive for a longer period, as m the gehus 
C0la4ium. The pollen never retains its power of impregMt^ 
for a very long period-nas a rule, only two or three days. Lige 
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most tropical plants in our hothouses^ Aroids are seldom 
fertilised without aid ; and if good sefd be desired^t it is neces- 
sary to resort to artificial impregnation. 

“The susceptibility of the stigma appears to be of the longest 
duration in Caladiums (perhaps in all species of Caladium\ 
hence the chances of fertilisation are proportionately greater. 
More significant is the fact that' they never appear to intercross 
with one another; at least M. Kellermann never succeeded 
in effecting a cross between different species of Caladiums. 
Moreover, whilst Caladiums in general vary very little, or' not 
at all, in the shape and colour of their leaves, one species exists 
which, even in the wild state, as first demonstrated by Wallis 
with the specimens he sent to Paris, gives birth to numerous 
varieties. We may therefore assume that in this case there is 
no necessity for fertilisation with the pollen from a variety with 
differently -coloured leaves, and that the pollen of the same 
variety, though of a different individual, is sufficient to give 
birth to a series of new varieties of the most diverse colours. 
Great praise is due to the Parisian druggist, M. Bleu, for what 
he has done in the way of raising new varieties of this class. 
Kellerniann’s hybrids have a decided horticultural value in 
addition to their botanical interest, for they belong to the most 
ornamental of plants with fine foliage, and they will thrive well 
in a dwelling-house. And then equally beautiful variegated 
forms of Caladium have been raised in Belgium, Germany, 
&c. Among others, Skopitz, of Petschka, in Bohemia, raised 
and sent out a long series of fine-foliaged varieties, which were 
in no respect inferior to those raised by M. Bleu. Unfortu- 
nately they are very little known abroad, though one of the chief 
ornaments of most Austrian gardens. 

“ Three varieties of Caladium with coloured foliage were 
known long before Miquel described the green-leaved type 
under the name of C. surinamense — namely, C. pellu* 

cidum, and picturatim. The next variety of remarkable beauty 
^as raised at Schdnbrunn, and published under the name of 

hiBrnaiostignm, Uike C. stfrinamense and C. pdlucidMm^ it 
Vas raised from seed, but in all cases the plants were fertilised 
with their own pollen. Therefore M. Kellermann is right in 
saying that Caladiums naturally possess a ten(iency to vaijv in 
the markings of their leaves. No better proof m this i^ required 
than that furnished by the gneen-leaved C surimmmse^ whose 
seed| produce variU^ed varieties.” As to Caladiums, it 
seems evident that many df.the kinds formerly grown is mir 
gardens as species were nierely cultivated varieties. 

The first coloured or variegated Cakchum cultivated in this 
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country appear to have beeai €. bicabr (te ^ Boti. Mag./ t 
Sao). It was introduciid ^ Mtms Lee and Kaxgi«dy in 1773 
from Madeira, being there ciilttvaitad aa an oinninentat |iaut. 

As is stated above, varie|$a|ed aeediing forma of C^adium 
have been raised in Frentit md Anitrian gardens ; and in this 
countr>’ M. Bause, whefi <iiief propagator at Chiswick in 
1868-69, raised a race of very beautiful but tender, golden- 
leaved varieties, some having veins of the brightest carmine 
im^nable. M. Bause also succeeded in raising a hybrid 
JDi^enbachia^ since named I\ Bausei, the result of a cross 
effected between D. picta and D. Weirii. 

One of the most interesting points observed in connection 
with the fertilisation of Aroids is the generation of heat during 
the time the stigmas are in a fit state for fecundation or the 
application of pollen, and it is absolutely necessary that this 
time be selected for fertilising purposes. Mr Anderson-Henry, 
in his paper on “ Hybridisation,” notes the fact that crosses 
between remotely-allied species of jilants may be mosf success- 
fully effected during those peculiar conditions of the atmosphere 
when the air is charged with electricity, ozone, and latent heat. 
This statement is doubly interesting when we couple it with 
the fact that in most Aroids heat is actually generated by the 
spadix w’hen the stigma is in the receptive state ; and it is well 
known that tree-growth is made most rapidly during the warm, 
still, humid nights of May, when electricity is abundant in the 
atmosphere, as shown by weak flashes of lightning in quick 
succession, unaccompanied by thunder. 

Several hybrid Alocasias have been raised by Mr John 
Seden in the Chelsea Nursery, among which the following have 
been distributed : A interm^ia is a hybrid obtained between 
A. longifaiia and A* VeitchiL A. Chelsoni is an intermediate 
between A, macrorhiza and A, metallka ; A, Sedeni between 
A, L&wii and A. metallica ; while A* Veitchii^ var. superba^ is a 
hybrid between A, Loivii and A, Veitchii, 


The Araua and Ivy Family {Araliacee), 

Treei^ shrubs, or herbaceous plants, nearly related 
UmbeHtfers, but generally having fleshy fruits and j^ver- 
gre6n glossy leaves. Panax^ Adoxa, Arabia^ JDimorpkmtkuSf 
'Sdad&^yffumf Gunnera, and Hedera (Ivy), are the principal 
Nearly all the species are natives of tropital d 
tropical regions, but they are also represented in Europe; 
Nmrth America, and Japan. Several species etdrivateri in 

N 
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China and Japan have stimulative qualities : the leaf-stalks of 
the Rhubarb-like Gunnera scabra are farinaceous and edible ; 
while the delicate rice-paper used by Chinese artists is prepared 
from the pith of Arabia papyrifera. Our native Ivy is, next to 
the Holly, one of the best examples of the variation in colour, 
size, form, and habit which may be induced or facilitated by 
cultivation. Gufmera may be increased by careful division 
from root-cuttings, or from seed when obtainable. Many 
Aralias are best increased by root-cuttings sown in moist 
compost on a genial bottom-heat : or grafting cuttings on 
pieces of root by cleft or splice grafting is successful ; and as 
the roots of some of the common species may be employed, 
this mode is often more to be recommended than cuttings of 
the root. The operation should be performed neatly,, the 
root stock and scion firmly tied, air and wet being excluded 
by mastic or wax ; after which pot the cuttings so treated in 
light rich sandy compost, and plunge the pots in a close case 
or under a hand-light on a genial bottom-heat (or tan bed) 
of say 70° to 80°. In the ‘ Illustration Horticole’ is described 
an excellent method of propagation — and this is to select 
only the lateral, or, as it were, adventitious shoots which 
are formed on the main stem. These should be taken off 
young and at once placed in heat, just as we should treat 
ordinary soft-wooded cuttings. This simple system has been 
successfully employed by M. Cornelis, head - gardener to 
Viscount Vigier, at Nice, in the propagation of Oreopanax 
dactylifolia and other difficult species. In order to facilitate 
the production of lateral shoots, or the development of latent 
buds, it is often necessary either to cut off the terminal growing 
point, or to remove it in a rooted state by ringing or girdling, 
and surrounding the cut part with soil or moss. ^ The choicest 
variegated forms of Ivy may also be grafted bn cuttings or 
seedlings of the common Hedera helix^ or on those of the 
Irish Ivy as stock, cuttings and layers being also successful. 
Cuttings are best inserted on the shady side of a wall or fence 
in October or i^ovember, where they may be allowed to remain 
until the following autumn. 


The Hoya aJjp Stephanotis Family (Asclepiaiaad)^ 

The plants of this highly interesting order are readily known 
by their monopetalous ftomrs, superior ovary, and pollen- 
masses similar to those of many Orchids. In our gardens 
they are represented by many spikes of Asclepiast 
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savica and A. fnierosa being common exaMntoke* Another 
distinct group is the auccalcnt*- stemmed kftness Carrion* 
flowers/' or SUipdtads^ the the koney- 

distilling Hay as ^ the shrubby Cmtmtmma^ and the curous 
hooded or dome-flowered Cet&pigioi, Thek fertilisation* de- 
pends to a great extent on insect agency, and Professor 
Riley has recommended hcjiticulturifets who are much troubled 
with bees to plant Ascl^ias comuta (Silk-weed), of the nectar 
from which bees are passionately fond ; and in their visits 
to the flowers of this plant they become so laden with the 
viscid pollen -masses that they fall down and die in great 
numbers. From the ‘Treasury of Botany,' p. 99, we learn 
that “the manner in which the ovules of these plants 
{Asajtptads) are fertilised by the pollen is among the most 
curious phenomena known in plants. Instead of the grains 
of pollen falling on a viscid stigmatic surface, and then pro- 
ducing tubes of impregnation, the tubes are formed inside 
the pollen-bags, whence they ultimately find their way by a 
spontaneous emission, and reach the surface of the stigma 
without being projected upon it, conducted by some inherent 
vital power.'’ — (See ‘Lind. Med. Bot.,' 4th ed.) The tubular 
flowers of Stephanotis, like those of some Dogbanes, and those 
of Aristolochia clcmatitis^ are set with rigid deflexed hairs 
inside the tube, the use of these being to entrap any flies 
which enter, and keep them prisoners until fertilisation has 
been effected, after which they lose their stiffness, and allow 
the insect to escape. Arauja {Physiant/ms) albem also entraps 
the humming-bircl hawk-moth by a singular movement of the 
waxy pollen - masses. Asclepiads can be distinguished from 
Apocynads (Dogbanes) only by their Orchid-Kke or waxy pollen. 
The following are the principal cultivated genera: Asciepias, 
Stephanotis^ Centrostemmay Hoya^ Ceropegia^ Brachystelma^ 
Apteranthes^ and Siapelia, 

Hay* (Honey or Wax Flowers). — genus of scandent 
tropical Asclepiads, principally natives of Java, China, and 
New Holland, and represented in oux gardens by H, camosa^ 
H bella, H Paxtoni^ H impenalis, and several others. Th^ 
is a creamy v^uiegated form of H. camosa. All the spedm 
may be readily propagated either by stem or leaf cuttings^ in 
heaty*and covered with a bell-glass. H mmosa and M* 
Paxtoni bear fruit mrely, a circumstance owing in afi prtK 
bability to thek flowers being accidentally fertilised hy 
agency. Seeds grow freely sown in light sandy earth !n a 

* See * Titrns. Linn, Soc./ xvl 685 and 715, for occonat of tWr Wsxoal 
organs and mettiods of fortflinuioi^ 
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genial bottom-heat of 60° to 70®. No hybrids have been raised 
in gardens, but this might readily be done. Their pollen is in 
waxy masses, like that of most tropical Orchids, and will be 
found embedded in radiating slits or cavities of the fleshy 
column or disc in the centre of the flower. Fertilisation may 
be easily effected by smearing these glutinous masses on the 
viscid stigmatic surface, -which can be seen through a lens. 
The drop of nectar or honey secreted on the stigma of 
Hoya is one of the best of aU mediums in which to grow 
pollen-grains — />., cause them to emit their fecundating tubes 
on a slide for microscopic examination ; and this being so, it. 
might be found of great service by hybridisers to quicken the 
pollen placed on the stigmata of other flowers. In many cases 
the natural secretion of limpid moisture on the stigma ^^o^s 
not -seem suited to the requirements of the foreign pollen 
applied in hybridising ; and when this is observed to be the 
case, it is advisable to remove a drop of the secretion from the \ 
stigma or stigmas of the pollen-bearing parent, and place it on 
the stigmas to which the foreign pollen is to be applied. The 
mucus of Hoya seems congenial to the growth of nearly all 
pollen-grains ; but a series of experiments made with the nectar 
and pollen of different flowers is much wanted, and might 
throw much light on the subject of hybridisation and cross- 
breeding. ^ 

Stapelia (Carrion - flowers). — This is a singular genus of 
succulent Cape plants, which numbers nearly a hundred species \ 
but a very small proportion are now to be found in ordinary 
gardens. They are branched, leafless plants, which seldom 
grow under cultivation more than a foot high, and which bear 
curious stellate, waxy flowers, that vary greatly both as to size 
and colour. A marked and well-known peculiOTty connected 
with the flowers of these plants is their unpleasant, and in 
some cases even repulsive, odour. Another marked feature in 
their economy is their having waxy pollen-masses ^logons 
to those of many Orchidaceous plants. The carrion - scent 
emitted by the flowers,i*by attracting flies, is doubtless sub- 
servient to the process of artificial fertilisation, without Which 
the seeds of these plants could not be produced. It is Very 
common, when these plants are in blooin, to see great blue 
flies busily engaged in dej^siting their eggs right down the 
centre of the flower ; and in doing so, they not unfrequently 
dislodge the pollen - masses, and thus unconsciously ^ effect 
fertilisation It is useless to attempt striking cuttinga<^uring 
the dull autumn or winter tnonths, as the shoots do not then 
possess vital energy enough to eipit roots, but damp offi Some 



THE OK^Wm AIJD CITRON FAMILY. 

of the species, as & asterm^ Jf flmiiUtSi hystrix. 

and *9. grandifiorc^^ are"i|iv ^active when in Awfer^ and 
seldom fail to attract attaPIdn^ Seed is freely product by 
healthy plants, but artificial fipctnidation is ^necessary in order 
to induA the plants to The i|eeds closely packed 
in slender spindle-shaped cs.j^stdee five or six inches in Ien|:th, 
and grow readily if sown as soon ae ripe in a pan of light 
sandy soil, placed on a gentle bottom-heat until they vegetate ; 
after which elevate them near the glass, and water carefully, as 
they are very apt to damp off. 1 am not aware that hybrids 
have been raised in this genus, but it seems probable that this 
might easily be done ; and the results would be very interesting. 
The best collections in this country are at Kew ; and Mr Pea- 
cockJs collections at Sudbury House, Hammersmith, and at the 
Alexandra Palace. It does not appear to be generally known 
that the Brachystelmas may be grafted on Stapelias, as stocks, 
or the weak and tender Stapelias may be worked on the more 
permanent and vigorous kinds. The operation is best per- 
formed in June or July, when the plants are in full growth and 
vigour. It should be noted that the stems of Stapelia seldom 
live longer than three or four years if allowed to bloom ; but 
employing them as stocks, which prevents their forming bloom- 
buds, increases their permanence. 


The Orange and Citron Family {Aurantiacea), 

A small group of fruit-bearing or ornamental trees, prin- 
cipally natives of the East Indies, and represented in our gar- 
dens by the Orange, Lemon, Citron, and Shaddock. Although 
nearly all the plants in the order are tropical, the Orange and 
Lemon have long cultivated in South Europe, as well 
as at St Michael^s ’ and the East Indian Islands. Limonia 
laureala is said by Lindley to be the only plant in this group 
which is naturally found on the tops of cold and lofty moun- 
tains, where for several months it is*,covered with snow. It 
is found on the high hills in North India; and a nearly-allied 
plant, Z. trifalmta^ is employed in China and Japan as a stock 
for tender and choice varieties of the sweet Orange, and mor^ 
especially for CUrus joponka or ‘tKumquat,^* which this stock 
rendars extt^mely &ui^l. Like all other cultivated fruits^ ait 
the OiaAge family are extremely variable in earliness, size, cob 
our, and fiavour—this being partly owing to their bemg 
gated bom seed, and paxtty owing to the sudden 
of ^ns or bud vanarion, Good varieties are readily 
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gated by grafting either on the Limonia stock or on seedlings 
of the common kinds. Seedlii^ L^ons are found to be more 
vigorous^ to grow faster, and to nmWoetter stocks than Orahges. 
Seeds taken from imported fruit grow freely iT sown in moist 
earth and placed in a warm greenhouse or vinery ; bM these 
may be splice, whip, Or side grated in a close case in heat at 
almost any time : preference, however, should be given to the 
early months of the year, when vegetation is most active. 
Young branches of Orange or Lemon trees in flower or fruit 



Flowering branch (a), fruit r), of an Orange ; Flower complete ; Pistil » 
f Tramverse section of ovary 

may be readily grafted in a close case, as recommended for 
Gardenias. A gentle bottom-heat of 80® to 90® is necessaiy; 
and the Abcks Snould be^ placed in heat a week before grafting 
takes place, so as to facilitate the success of the operatioa 
Side-grafting under the bark answers well, or splice-gjrafting if 
^th stock and scion are young and slender. vCuttings of the 
young wood root freely in heat, and so# fatm blooming plants 
if potted in loam ana sand and in a light aiiy plant* 

house. Nearly all the s<H»Ued spedSl %ueceed as sdon and 
stock, and cross-fertilisation has doubtless played an impcfrt^t 
part in pi/odUcing the nufriberless varieties and races which 
mdst in this &mily. 
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The 

K mmSl groui^ ctf tibrly 

si}cci:l)l«^ii^ is their <;iiM|AM mmm which 

Aeed i^reety in our gardAMpPi m»y kj( pto)t»f^ion. 

One oC tto fthest of alt tia »p0Km lafirddncc^ to Our gar<iens 
is (see *39^ t X 256 ], iwlych is a 

10 ^ litofnse Woomer, bearing its ImgJtt rosy flowers in th^ 
of the ovate^rrate Hie varieties of the garden 

|M»a^ originated from E hbamim (Saisamina Aortmsis)^ 
orie Of the prettiest of hsd^rdy summe^bloomilng annuals. 
This pUnt may be readily increased by cuttings, which root 
freely in sawdust. Two or three white, rosy, and yellow 
flowered species are useful as winter-blooming stove-plants, 
and these might be much improved by judicious hybridis- 
ing. /. Jlaccida, /. Hookert, and /. Jatifolia (see * Bot. Mag.,^ 
t. 5625) arc very useful and attractive decorative plants, but 
upwards of a hundred species of perennial Balsams, some 
of which are very beautiful, exist as weeds in Ceylon, the 
Western Ghauts, and on the Himalayas, the colours of their 
flowers varying from pure white, as spotless as that of a 
Phaljenopsis or St Brunovs Lily, through all the shades of 
peach, flesh, and rose to a deep rosy-purple bordering on 
crimson; others are ydlow Seeing what has been effected 
with I balsamma, there seems here a wide and varied field'of 
improvement. 

The Begonia Famiiy {Begomacea). 

This order is represented by many species of Begonia^ an 
ornate genus of flowering and foliage stove or greenhouse 
plants, principally natives o^f South America and tropical Asia, 
B, msigntSf B. fuchsiotdes, B, Bregei, B. mttda^ B. Bex, B, 
yaifhii, B, BoUviensis, and the numerous Kalf-hardy |iybrids 
(which have originated from the two last-named species and the 
golden-flowered B, Fearat), are well-known examples. These 
plants axe monoecious, and bear seed freely if cross-fertilised. 

In Ae ‘Journal of the Linnsean Society,' 1871, xi. 471^ 
is an interesting iltustlW^ed accopnt of a species of Begoniip 
from Braxil, in which the male flowers show a tendency 
to become hernfiapjhiiripte — one, two, or three of the centrm 
stamens being transformed more or less completely into pistils*** 
Oo6s$ionally thjs tendeiicy may also be ol^rved amo^ the 
tuberous-footed varieries now so Wg^y cultivated in our 
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gardensi Darwin, in his * Animals and Plants under Domesti- 
cation,* also mentions that B. frigida produces some herma- 
phrodite flowers with an inferior perianth. 

There is still a large unworked field in this genus. Seeds 
grow freely sown on a pan of sandy leaf-mould and peat, 
covered with a bell-glass or flat pane, and placed in a gentle 
bottom-heat of 65° to 75°. Cuttings bf the erect-growing kinds 
— 2&B, insignis, B,fuchsioides^ and others of similar habit — root 
freely in a close case or beneath a bell-glass ; and all the fleshy- 
leaved species and varieties are readily propagated in quantity 
by making cuttings of the old leaves by nicking the fleshy ribs 
or veins beneath, and then pegging down the leaf on a pan of 
sandy compost. Some cut the leaf into pieces and insert each 
section as a cutting. Some species of Begonia, especially B, 
bulhifcra^ B, diverstfolia, B. discolor^ B. monoptera, B, Martiana^, 
B. parviflora^ and some others, develop axillary buds; and 
while these buds, which are analogous to those of Lilium 
bulhiferum^ may be taken off and preserved throughout the 
winter in paper bags or sent to a distance, they also develop 
into plants much more rapidly than seeds, and siipply require 
the same treatment. 

Colonel Trevor Clarke, F.R.H.S., has very kindly given me 
the following notes as to the parentage, &c., of the many 
hybrid Begonias he has raised during the last thirty years : — 

1. B. acuminata x /?. fuchnoides. — A useful autumn and winter 
flowering plant, with remarkably handsome habit of growth, now 
apparently gone out of cultivation. 

2. B, cinnabarina x B. Clarkii, — A splendid plant, now lost, 

3. B, cinnabarina x B, Vdtckii. — A large show'y plant. 

4. B, cinnabarina x /?. Beared , — Clear orange flowers^ leaf of 
Pearce), ^his is a very effective plant, well worth general culture. 

5. B, Dregdx x B. dnnabarim. — A very pretty little plant ; was tried 
out of doors successfully twenty years ago. 

6. B* dipetala x B, dnnaharina.'^}iiz^\t of dipetala, with red 
flowers ; too much overpowered by the folia^je. 

7. B, Dregd x B, Useful for winter ; of no great beauty. 

5. B^M>r$gei X PearceL-—Vide No. 1 7. Thesfe two were very much 
alike, but interior to No. 18. 

g. B* Dregd x B, Curious, but of no beauty. (See 

No. 13.) 

10. B, Dregd x B. Sutherlandii,—'l\i^ wefl-known B, WeBoniends, 
This is one of the most beautiful of all Begonias. 

\\, B, discofor x B. dnnabarina,^h superb plant, but most difficult 
to grow. 

12. B^ Dregei x B, smaragdiHa,T^h rather singular-looking things 
very handsome in foliage. 

13. B, heracteafylia x B. converse of No. 9 ; differed in 

being larger in all parts and more proatrsrte. 

14. B, heracUafdia x B* )!n^iioAi;rfMn.--^lllaatrative of a bad croaa 



tanMpcomtA i «qi 

Tiike$ from the female parent ; stemi^ i^tjacieedent at the hiis^ hat tail a^d 
unwieldy from the mmience of the male parent. The e^ovjr of the 
mother plant being daU, the led mossoina of a dan and 

unattractive character. ^ 

15 B mstgnts x B, laMy eli^aat phunt^ flowering for 

months in succession* 

. i6 instgnts x B hsaidaome plant worth rcpro 

ducing One seedling was a ix^ doulde as to the male blossoms Raised 
in 1841. 

17 B. X B. Ptarcet 

18, B tnngms x B mtuia x B Pcarm — Of these crosses, which 
were much alike in general halat* the last was the best It is a very 
l]«aaUful plant. 

19 B, X B mafttcata — A laige, singular, but rather im- 

gamiy plant 

20 B $nstgnts X B platan^ol%d —Better than the last, but awkwaid 
in habit 

21 B mstgnts x B Juchstotdes — Nothing icmirkable 

22 B Marttana x B annabartna — Habit of J 3 Martiana , bright 
red douers was delicate, and soon lost 

23 B Marttana x B Bolwtensn — \ tall, rather striking plant, 
with pale rosy flesh colouied flowers 

24 B mttda x B cinnabatina — Veiy like No 16, but with some- 
what more robust habit 

25 B pnsn^tca x B species — A large edition of B pmmattca^ The 
peculiai shape of the capsule uas lost in the cross 

26 B Ptaicci X B unnabaitna — Differed scarcely fiom No 4 

27 B Platanifoha x B manicata — A han Isome plant, flowtimg 
with the lea\es , whereas in the mother plant the flowers are produced 
before them The ** manica ” or frill on the leaf stem is obliterated by the 
cross Ihis is a case of the gain of one quality at the expense of another 

28 B Ruhardsii x B Suiheilandn — A pretty plant, but inferioi to 
B, Weltoniensis 

29 B semperflorens x B fuchsioidts — Useful winter plant, with 
bright flowers, too sparingly produced 

30 B fuchstoides x B annabartna — Only one plant raised, was 
very pretty, but delicate, and soon lost 

31. ^ manicata x B crasstcatdts — An improved mamcata. The 
fringed ‘*manica” is lost in this cross, but the plant flowers mih the 
leaves, which in the case of B, crasstcaults are produced after the flowers. 

In the ‘Gardeners* Journal,* 1847, p 615, hybrids are 
figined and desenbed by the raiser, Mr P. N Don, then of the 
United Nursery, King’s Road, Chelsea. Speaking of Be^niaa» 
he says : '‘‘They are worthy of attention on account of their easy 
hybridisation ; and many beautiful varieties may be obtained 
by paying a htde atteijition to the species that are to be crossed^ 
The two following varieties {£, prqhfera and JB, hybrtda) were 
raised from seed of B. mamettta, crossed with £. cocctnea. A fact 
worthy of notice is, that from one seed-pod the speaes 
and the two varieties here represented were all raised in great 
numbers^ proof that the pollen did not effect a change in 
ymit the seeda^ which is not easily accounted |Ebrx aa the 
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wHote of the flowers (male) were taken off S. mmiatia before 
the time of crossing, and continually removed as they ap^ 
peared, until the pod began to swell, and no others were in the 
house at the time. The two varieties I have named 
hybridu and Begonia prolifera^^^ 

B. hyhrida has creeping stems ; oblique, pale, glossy leaves; 
reddish brown underneath, with recMish hairs, and a tendency 
to bear frills, like the female parent. It bws large corymbs of 
pale flesh-coloured flowers, nearly all female and fertile. 

B. prolifera is of more erect habit, with narrower leaves, 
more deeply toothed than the last. The stem and leaves are 
covered with young plants mixed with glandular hairs. Flowers 
large rose, in pendent cor^rmbs from the axils. 

B. hyhrida multijlora is a free-flowering hybrid, the result 
of crossing B* fuchsioides with a pink-flowered plant of the B, 
insignis group. 

B. Dtgswellimsis is a beautiful hybrid raised by Mr W.\ 
Earley between B, odorata, as the female or. seed-bearing 
parent, and B. fuchsioides ^ as the male or pollen parent. Mr 
Earley also informs me that B. phyllomamaca (not of the ‘ Bot. 
Mag.’) — (for which he jeceived a first-class certfficate at the 
International Horticultural Exhibition in 1866) was obtained 
from B, odorata fertilised with pollen of B. recinifolia. 

B. valuta is a hybrid raised by M. J. B. A. Deleuil from 
seeds of B. longipila, fertilised ^vith pollen from B, Bolivietisis, 
The large oblique cordate leaves are of a deep lucid green 
colour ; the flowers rose, borne in an ample panicle. Several 
interesting hybrid Begonias have also been obtained by M. 
Stange. Some of these hybrids were gained by fertilising B, 
Becf with pollen from B, lazuhy while B, spkndida^^xodMCtd 
fertile seeds when fecundated with the ppllen of B, xanthma^ 
B. annulata^ or B, laciniata. Another Continental hybridist, 
M, Malet, obtained a numerous batch of seedlings — all sterile 
—by fertilising B. discolor ^ a hardy plant, with* pollen of B. 
Bex, Bregei, B. xanthina-Reichmheimii^ and B, nivosa, B, 
xdnthim fnarmorea^ fertilised by its proper pollen, produced 
seven or eight distinct forms, B. pulcherrima being one of the 
best. B, rubrchvema^ fertilised with pollen of B. xanthim^ 
produced S, Gandavensis^ B, marmorata^ K IcetevirenSy and 
several other hybrids. M. Regel has noted tnat when a fertile 
hybrid is obtained between two species of Begonia or other 
plants, it is capable of producing numerous and variable forms, 
even if fertilised with its own pollen or with that of one" of its 
parents. By using poHen from one of its parents, however, we 
often favour the reversion of the offering to that paieht; and this 
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way dteilsM in tlii ptaim of hybiildising^ and the clwao 
tenstksi'of ite progeny indhie UnoU to iliiii {latent Hencd 
thi$ iiK:linati^ to one of the parents may |>e cmrodime 

elt^ee hw fcitiSsing^ the hybeid progeny with pollen from what 
w«s^ in Ane Atst case the female ot weakest parent, or by crossing 
with pollen fkrni another species, which in nearly all cases is 
feund to fix the wavering or rfeversional characters of the second 
generation from seed. 

Nmnwjus hybrids of the JS, Rex section were obtained by 
crosS-fertiHsmg that plant with B, xanthina^ B. lazuli, B. 
splendtda, B. Gfiffithii, and others, and these were very popular 
in our gardens about 1856-60, but have been driven out of 
culture by tl\e more brilliant and useful tuberous-rooted Oass. 

B, Model belongs to the tuberous-rooted ” group, and is a 
hybrid of the third generation, the result of in-and-m crossing 
carried on between B, Bolivtensis and B. Pearcei in the first 


instance, and then with B, Veitchii, and afterwards with B 
Sedeni, The result of this interbreeding was the production of 
B Stella and B. Model, both certificated varieties, out of the 
same batch of seedlings. For a coloured figure of B, Model, 
see ‘Florist,^ 1875, P- Numerous highly-coloured 

forms, including JB, Vesuvius and others, have since been 
obtained by Messrs Veitch & Sons m this section. 

B, Bohviensis was introduced by Messrs Veitch & Sons from 
Bolivia, and has erect stems 2-3 feet high, and axillaxy, long« 
petalled, cinnabar-scarlet flowers (see ‘ Bot, Mag.,^ t. 5657). B, 
Vetichtt is a hardy species in sheltered positions, having been 
introduced (also by Messrs Veitch) from near Cuzco, on the 
Peruvian Andes. It is dwarfer and more compact in habit, 
bearing peduncles of orange-scarlet, broad-pefalled, wax-like 
flowers (see ‘Bot. Mag.,' t. 5663, and ‘Florist,' 1868, No. I. p* 
i ). B. Beareei has nch velvety, deep^een leaves, mottled with 
lighter green, and bears axillaty panicles of pure yellow flowers 
of good size and substance (see ‘Bot. M^g.,' t 5545)- The 
three plants above named are interesting as being the parents 
of the comparatively new section of Begonias known as 
“Tuberous-rooted” B. Sedmi (see ‘Florist,' 1869, P; 
was rnie of riie first hybrids obtained, its parents^ beifrg Bi 
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SoiitdmsiF and an unnamed species. Althoug^i a hybrid^ it* 
S€feds freely, its progeny being very variable in colour j indeed 
1 have seen red, magenta, carmine^ rose-yellow, lilac, vermilion, 
and pure white forms produced from the same seed-pod. 

Hybrid and Cross-bred Tuberous-Rooted Begonias. 


Hybkidh. * Parents. 

B. Sedeni, B. species x B. BoUviensis. 

B. interm^ia B. Veitchii B. Boliviensis. 

B. Chelsoni, B. Sedeni x BoliviensiS, 

B. Stella, B. Sedeni x B. Veitchii. 

B. Vesuvius, B. Sedeni x B. Clarki. 

B. Excelsior, B. cinnabitrina x B. Chelsoni. 

B. Model, B. Pearcei x B. Sedeni. 

B. Acme, B. intermedia x B. Sedeni. 

B. Emperor,... .! B. Clarki x B^ Chelsoni. 

B. Dominii, B. Rex x B. argentea, 

B. Chambersii, B. Pearcei x B. Sedeni. 


jB, octopetala^ recently reintroduced into our gardens by M. 
P'rccbel & Co. of Zurich, is the largest-flowered species in the 
genus, and may possibly be induced to hybridise with other 
species (see ‘Flor. des Serres,^ 1874, p. 25). 

The above species, and earlier hybrids, have been made 
the parents of innumerable very beautiful and richly-cOloured 
forms, both in our own gardens and also in those on the Con- 
tinent Hybrids between the glowing scarlet- flowered and 
compact-habited B, Frmheli (a new Andean tuberous -rooted 
species sent by M. Roezl to MM. Frcebel of Zurich, about 
1874) and the large-flowered B, octopetala have been obtained 
by M. Froebel, so that we may expect a new race rivalling 
those hybrids now in cultivation. 

M. Schmidt, of Lyons, has obtained a race of free-flowering 
varieties, the result of cross-breeding between' A insigtiis^ a 
well*knbwn perpetual bloomer, and some of the tuberous- 
rooted kinds. The colours of these hybrids vai’y from white 
salmon and pink to a rich carmine. Messrs Veitch & Son 
also obtained 'Several seedlings between their new tuberous-^ 
rooted varieties and B. insimis^ but they were discarded as not 
being superior to other kinds. A hybrida, “ Montblanc,'* is a. 
hybrid between B. Pmnei and B. discolor ‘ Revue Hort.,' 
1876, p. 67). 

Spinhii {ChiswkU). — This is a hybrid between B. 
Beared and B. BoUvIdisis ; the leaves are like the former, 
and the flowers of the same ^ape as the latter, but of a ^llow 
colour tinged with rose. . 

B. ascotknsk)^ wely sOen ifr English gardens, although com-, 
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This Blfdnia, so coiM^liil' to good account 
with u% Is scsrcely known ^ aithougib it originally 

came from there^ M. Ketdbwr hsMwg a fynr yem im bought it 
of Mr Stafrdishi of Ascot, for halfancso^. Messrs Thibaut and 
Ketelfer sold such plants as they raised of it at an equally 
reascniable rate $ and it araa not until last year, when M. Duv^ 
wM awarded a prise for sofrle fine specimens of it, that its 
faSue became apparent. Plants of it, which at one timgit:ould 
be bought for a shilling or little more, now realise as much as 
twelve francs or half-a-soverelgn.’* 

A race of hybrid fine-foliag^ Begonias was raised a few years 
ago by M. Boulord from A subpeltata fertilised with pollen 
from the well-known £. Rex. M, Boulard also originated a 
variety named B, smaragdina venulosa^ this being the result of 
a cross between B. smaragdina and B dadalea. These were 
distnbuted by MM. Thibaut and Keteleer, of Sceauv, in 1870. 

A hybrid Begonia named B Marshalh ^vas raised and ex- 
hibited by Mr Marshall at South Kensington a year or two 
ago ; afid it is a little singular to note that Mr Dominy also 
had a hybrid at the same time exactly like it, the last being the 
result of a cross between B. Rex and B, argentea, and in some 
gardens this plant is grown as B. Domimana. 

A double-flowered form of B. Sedan made its appearance 
in one of the public gardens of Lyons m 1873, and has been suc- 
cessfully perpetuated. M Victor Lemoine, of Nancy, originated 
a double-flowered form a few years ago. The male flowers only 
were double, each being the size of a flonn, and of a bright 
scarlet colour. This has been descnbed in the ‘Revue 
Horticole,* part iv., 1874, as B. monsirosa plena^ and in the 
‘Garden,’ vii. 323, as B. Lemotnet fL-pL The same raiser 
has since originated a fine race of double-flowered forms, 
and these will be a great gain from a decorative point 6f 
view, as the single varieties are yather fugitive. We have 
several times seen hermaphrodite flowers of A Chekmi 
foQned by the fusion of a male and female flower; and W* E. 
Gumbleton, Esq., ha^ described a similar form of fasciation^ 
between two flowers of B. Emeraude (Van Houtte), in which a 
male and female flower having come ifito contact were , fusM 
into one immense bloom, with both stamens and pistils dis* 
tincdy visihle in the centre, afid the incipient ieed-vessel fidlv 
developed at the back of one of the halves of the floWefi 
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In the Wellington Ntirseties, St John’s Wood, wh^re many 
hundreds of hybrid Begonias are grown, we noticed a pretty 
double-flowered one, of a pale blush or pink colour, and of 
good substance and form. We are informed that the plant in 
question bloomed for the first time in 1S72, and that it has 
since then well sustained its character. 

A beautiful double-flowered Begonia of the BoUviensis- Veitdiii 
group was exhibited at the Pans Horticultural Exhibition of 
1875 Lemoine, of Nancy. The plant was healthy and 
vigorous, and the flowers large, double, and of a bright orange- 
red colour. 


The Berberis and Mahonia Family (B^rhmdaced). 

A small natural group of dwarf herbaceous perenmds 
{Epimedium)y or deciduous or evergreen shrubs lBerberis)\ 
The flowers are mostly yellow, borne in axillary clusters, 
and are remarkable as having sensitive or contractile stamens, 
which close around the style if irritated with a pin. The 
anthers discharge their pollen from two oblong apertures, each 
of which is closed by a little trap-door-like contrivance or 
valve, which seems designed to secure the pollen f?om the 
effects of damp. Nearly all the species fruit freely; and some 
— as B, vulgaris^ B, aquifolium, and B, asiaticus — are then 
highly ornamental, B, Darwinii is one of the best of the 
early-flowering species. It is interesting to notice that the 
stamens of Berberis are individually sensitive, just as are the 
leaves of the Sensitive plant and Dioncea, 

Berberis. — Nearly all the species are readily to be'multiplied 
by seeds sown as soon as ripe either in open au* or nursery-beds, 
or in boxes of light rich sandy earth in a pit orTrame. Tender 
varieties are best sown in boxes. Cuttings are successful 
inserted on a north border in the autunin, while the low- 
growing kinds are readily propagated by layers. The seedless 
form of B, vnlgaris^ which is much esteemed for preserving, 
must be propagated either by cuttings or by grafting, as suckers 
fail as a rule to reproduce the seedless form. It would be in- 
teresting to know the cause of the bemes o^tsome individuals 
being seedless, while others growing in the same soil, and ap- 
parently of the same age, produce fertile seeds only, Som 
Grapes, Cucumbej:s^ Melons, and Passion-flowers ftin^h us 
with analogous cases ; and it seems probable that the cauaa is 
insufficient fenilisatipn, owing to debilitated pollen--^ stale 
of things not uhfirequently brought about in estivated 
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The Hybrid Mabonia (B. fdsdcuiaris hyhtida) is a handsome 
ahnab, s-8 feet in height, Winng pinnate deep-green leaves, 5-7 
leaiietSi and producing a profusion of golden flowers m the 
spring. It IS perfectly hardy, and very superior to any of the 
forms of M, aquifolia , and is said to be a hybrid produc tion 
raised between M, repms and fascicularis^ m the nursery of Mr 
Rivers of Sawbridgeworth, m Hertfordshire. Its synonyms are 
Mahonta repens-fasciadaris and M, aquifoha fasctculai w 

Epimedium. — A genus of pretty little plants of easy culturdi 
bearing very attractive white, rose, or violet coloured flowers. 
They are distinguishable from Berbetis by their flowers con- 
sisting of parts of four, there being four sepals, eight petals, and 
four stamens, the bilobed anthers of which are valvular, as 
m the last-named genus. E. alpmuni is the only European 
species, the most showy kinds being natives of temperate Asia 
and Japan Numerous very beautiful hybrids have been 
raised in Belgian gardens ; and among the best of these, E, 
airoroseuffty E. n^ruMy E, versicolofy E. blmnutny E. sub 
pkureufply and others, were raised by that veteran hybndist M. 
Donkelaar. A pale-yellow-flowered hybrid has been raised by 
fertilising E, coich&um with pollen from E. macranthum. 


The Birch anp Alder (Betuheia). 

A small group of slender - growing trees or shrubs, re^ 
ptes^ed in our woods and forests and gardens by ditferentf 
species and forms of Bdula or Birch, and Ahtus or AHen 
Although ^negmlly natives of Europe, N, Asu^ the 
layas^ end N« Americai they are also found in Peru und 
CtduitthiR; while in AJpine regions theyme the las^ brees 
found dn bfUM limits of eternal snow* in ^ 
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pared ftom the sap of the Birch, obtained by tapping the trunks 
in the spring. Both Birch and Alders are easil)^prQpagated 
by seeds sown in the autumn as soon as ripe, or in the spring 
in shallow trenches in the open ground. Large branches or 
truncheons of the Alder root freely when driven into the earth 
to the depth of a foot or more, like Willows ; and propagated in 
this way, it grows vigorously, and is valuable for strengthening 
the banks of rapid-flowing rivers or streams. The ornamental 
golden-leaved Alders, and the purple, weeping, cut4eaved, and 
other cultivated forms of Birch, are readily reproduced by graft- 
ing on their respective types as a stock. 

In a recent number of the ‘ Illustration Horticole,* M* Andr^ 
mentions having seen at a horticultural exhibition at Orleans a 
specimen of a Purple Birch. It originated as ta chance seed^ 
ling, was grafted on to the common Birch and was thus ex- 
hibited. It has a weeping habit, and deep violet-purple leaves. 


Thl Trumpet-Flowlr P'amily {Bignoniaceci). 

A very beautiful group of trees or shrubs, often of twin- 
ing or scandent habit, and represented in our gardens by 
Btgnonia, Tecoma, Catalpa, /acaranday Amphicomay Eccremo- 
carpus y and one or two other showy genera. Nearly all the 
species are easily multiplied by cuttings, layers, or seeds, 
careful artificial fertilisation being often necessary to obtain 
the latter. Eccremocarpus, however, seeds very freely, and the 
young plants often flower the first year. At Burghley, near 
the gardener’s cottage, E, scaber has naturalised itself on an 
old stone wall, where it does not grow so luxuriantly as in 
warm soils; but it is far more floriferous than 1 have seen 
it elsewhere, and it produces a large supply* of fertite seeds. 
The scandent species of Bignonia and Te0mq may be multi- 
plied by simple or multiple layering; and ’it would be inter* 
esting to know to what extent the species of different genera 
can be grafted on each other, as affording some indications 
of their natural affinity. We already know that Bignonia 
radkans may be grafted on Catalpa syringafolia as a stock, 
A correspondent of the ‘ Horticulteur Fran^ais’ headed heck 
some of the branches of a CcUalpay and inserted scions of the 
Bignonia by deft - grafting, the result being that from the 
midst of the cool green Catalpa foliage emerged n^meropl 
flowering branches of the Bignonia. It would be ifitetstinjp 
to experiment with other species of Bignonia and 
carpus on the COlpipa stocky and also worked on edch otber* 
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heated ceae, Bignmias and tk^mas are so handsome that 
it is a wonder they have ese#{>ed[ the magical touch of the 
hyblidisen to whom we muat look for Varieties of dwarfer 
hibit^ and inore florifetous character. ^ Grafting may pos^bly 
be found to improve some of the rampant-growing species if a 
weak or mod^mte 4 iabited kind be select^ as a stock; and 
the success of* this operatidti will also indicate the affinity 
necessary to insure good results from hybridising. B. grandi- 
flora^ var. rubra^ is a seedling raised by M. Sahut of Mont- 
pelier, its presumed parents being B. grandtflora and B, atro- 
purpurea. It is one of the finest of all the Bignonias, and B. 
atropurpurea was the seed-parent. 


Thf Wallflower and Cabbage Family {Bf assicaccce). 

This is a large and very natural group of plants, repre- 
sented m our gardens by innumerable forms of the com- 
mon wild Cabbage {Bras^ica oleracea), Radish {Raphanus 
sativus), Turnip {Braistca napa\ to say nothing of showy 
herbaceous plants and alpines. There are few natural orders 
which produce fertile seeds so universally as these, and rfearly 
all the species may be most readily increased from seeds 
sown either in the autumn as soon as they are ripe, or in the 
spring. Cuttings of most of the species root freely if covered 
with a hand-light or cloche^ or inserted in pots and placed in 
a close frame. The following are among the best-known 
genera : Matihi^la (Stocks), Cheiranthus (Wallflowers), 
Nasturtium (Water - cress), Arabis^ Cardamine, Lun^a 
(Honesty), Alyssum, Aubrietia^ Draba, Cochkaria^ Thiaspi^ 
Iberis^ Anastatiea (Rose of Jericho), Sisymbrium^ CapseUe^y 
lanapsidium, Z^idium, AEthianemUy Brassicay (Seakale), 

Xe^hanusy and Schizepdaim, All the cultural forms of 
as the Cabbage, Colewort, Savoy, Brussels 
S^urout^r Cauliflower or Broccoli^ and Kales of all lmds-*»are 
mctmmely susceptible of cross-fertilisation ; and rt is neict to 
^impOsi&le to secure a pure strain of any varied unless it is 
isejated fixma all the other individuals of i|>edec To keep 

o 
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a good strain from degenera|ing» change of soil and extreme 
care in selecting typical or perfect seed-bearing plants are 
absolutely essential. Although the Cabbage is a native of 
England, it appears the cultivated or succulent^eaved hearting 
form was first brought to our gardens from Flanders ; and the 
Brussels Sprout, as indicated by its name, originated in the 
neighbourhood of Brussels, whence, until very recently, bur 
mam supply of the best seed was obtained. 

Brassica (Cabbage). — This is the most important of all the 
species in this group, and is a native of Britain, as also of other 
parts of Europe. The. wild maritime plant is very different 
from some of its numerous forms and races ; but Professor 
Buckman found that seed obtained from the true wild Brasska 
0 lerac€a from the rocky coast of Llandudno, Wales, gave 
very diverse progeny, with both red and green foliage when 
cultivated ; and the same author also found that when Rape 
and common white Turnips were grown together and allqwed 
to seed, a proportion of the produce has been malformed 
Swedish Turnips, which became much improved in quality by 
careful cultivation. Nearly all the forms are treated as annuals 
for food purposes, and as biennials when seed is required. 
Seed is abundantly produced, but isolation is necessary to 
prevent deterioration by interbreeding. It is a singular fact 
that nearly all the forms of Cabbage and Kales are of better 
flavour after having experienced a shaq) frost or two. 

For a valuable memoir on the races, varieties, and sub- 
varieties of the Wild Cabbage {Brassica oleracea), see ‘ Trans. 
Hort. Soc.,’ 1821-24, V. I, by M. A. P. de Candolle, who 
describes the following six races as its descendants : ist 
race, Brasska oleracea sylvestris^ or Wild Cabbage ; 2d race, 
B. oleracea acephala, Tall or Open-headed Cabbage ; 3d race, 
B. oleracea iullala, Savoy or Blistered Cabbage; 4th race, 
j 9 . oleracea capitata^ Round-headed Cabbage.; 5th race, B^ 
okracea caul<hrapa, Chou-rave or Turnip Cabbage ; 6th race, 
B- okracea ^ botrytis^ Broccoli, Cauliflower, or Flowering 
Cabbage. The second species or type is B. campestris^ or 
Field Cabbage, of which he describes the following races : ist 
race, B. caikj^stris oleifera^ Colza ; 2d race, B. emhpestris 
palmaria^ intermediate between the last sAd the 3d r^ce, B. 
campestris mpo Brasska, or Chon-navet Third species ottype, 
B, rapa, or Turnip : 1st race, A rapa depressa. Common 
Round Turnip; ad race, A rapa oblon^a^ Long Turnip j jd 
race, A rapa olei/mt, WiM or Oil-giving Turnip. Foum 
species or type, A n^pust ist race, A napus or 
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Ilie j^oH^t adids on the hybrid 

m Miahh»e4 wioties of tho precedm iqaecia : “Th^re is 
no dMN; that many of the pilants which I bav^e enumerated 
m WNM^reds, acckkntaSy.^toduced and preserved by the 
c#e the cultivator* The cultivated Cabbage^ according to 
M« Seyhltl^ presents a singtdar phenomenon~that of being 
kcaphbie df ^teceiving fecundation from any but its own 
ipeaes ; he tridd in vain the pollen of Colza, as well as that 
from every other species of Brassica : he then found out that 
it had a natural tendency to fecundate several other species of 
Cabbage, and even the cultivated Black Radish ; but it could 
not, as before observed, be impregnated by any except its own 
varieties. The Brasnca oleracea boirytis has not, however, 
undergone a trial with it. It appears that the cross«breds 
knowm in gardens are produced without any interference. The 
Colza, the Chou-navet, and the Ruta-baga appear from these 
experiments to be hybrid products of the Cabbage and 
Turnip taken in different degrees of culture and domestication ; 
they are none of them capable of crossing the true Cabbage, 
but may all become fruitful by its means. They can pro- 
duce among themselves other cross-races which bnng their 
own seeds to perfection. The Colza, in particular, cannot be 
considered as the type of the cultivated Cabbage, as MM, 
Duchesne and Lamarck supposed ; but its manner of mixing 
in artificial breeds shows, as I have already observed, that it 


forms a type by itself. One might suppose that the Colza was 
originally produced from the Cabbage and the Navette ; Bras- 
sica campestris pabularia by the Cabbage and the Oblong 
Turnip; the Napo Brassica by the Cabbage and the White 
Turnip ; and the Ruta-baga by the Cabbage and the Yellow 
Turnip." M. Quetier made some interesting experiments in 
hybridising Raphanus caudaius with the common Garden 
Radish, and also with a variety *of Cabbage {Chou de 
See * Revue Horticole/ t868, p. 37^* 
fHietenntlius (Wallflower).— A favourite genus of hardy and 
fragrant flowers^ represented in almost every cottage 
by sohie form of C cMn\ a native plant, common on old 
mim in various parts of the country! In Sbakespoaro’a tiipe the 
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l^Hd or cross-bied Oature of these j^lonts aad Stocks seems 
to have been known, since in the ‘ Winter^s l^ale ’ we ^nd the 
injunction — 

** Then make your ^rden rich in gillifloif\rers 
And do not call them bastards. 

Parkinson (1629) figures and describes many varieties of Wall- 
flower, including the old double yellow and the large double 
red, neither of which appear to have undergone any material 
change in sue and doubleness of flower during two centuries 
of cultivation. Besides these old varieties, however, the 
German florists have originated a very beautiful race of new 
forms; and these double German WaHflowers ate highly re- 
commended for their beauty and fragrance. Their culture is^ 
simple — merely to sow the seed in April in a light warm soil, 
or a gentle hotbed in the open air ; to transplant them to rich 
soil early in June ; and in October to pot, three in a pot, into 
lo-in. or ii-in. pots, and place them in an orchard-house. In 
March they put forth their glorious spikes of flowers, often 
from 2 ft. to 3 ft. in length. These fine flowers have been 
obtained by the German florists ; and the variation in colour is 
very remarkable, some being dark brown, others purple, others 
grey, and others shades of yellow from straw to gold.* Choice 
Wallflowers, and more particularly the fine double-flowered 
kinds, are readily propagated from cuttings of the lateral shoots 
during the summer months. Take these off carefully with a 
heel, and insert them at once in a cool shady border, covered 
with a thin layer of well-washed sand ; and after sprinkling 
them, place a hand-light or cloche over them untij they com- 
mence growing, which they do as soon as roots are formed. 
Propagation from cuttings may at first sight appear tedious, 
but it will not be found so in practice. Besides, there are 
some advantages to be derived from it which are not so 
strictly within our reach when propagating from seed, — viz., 
the certainty, of commanding groups of this lovely flower, all 
double ; and the equal certainty of perpetuating any favourite 
or peculiar variety. 

Several other species deserve culture, such as C. idpinus^ 
a dwarf form of Wallflowei^ C. ochroieucusf and C. UntfoUus, 
C Marshalli is a very effective hybrid plant, although often 
referred to, even in botanical books, as a species. Its parents 
were the perennial C. a/pmus, or C, ochroleucus, and the 
brilliant orange-flowered annual Erysimum Feroffskianum, 
Mr A. Dean thus alludes \o this hybrid in the * Gardeners^ 
Chronicle : * “ Mr Allen, of Shepton Mallet, having recently 
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wfll be that what divergence fhjii C, acMt^s diere 
is, is evidAitly towards the hi^Me and habit of ite ^simum 
^ao. I have^ often tned to gW seed !«»» C. mrsh^h bn* 
withotit aeccess, and have o« several occasions used pollen 
ftoMt the ^wcts of the dwarf yellow Wallflower, but to no 
purpose. I mP told that structurally the seed-organs of the 
flowers are perfect, but why noi'seed is produced is a mystery. 
It would seem, however, that the flowers are not .devoid of 
pollen, as I have found natural crosses produced on the yellow 
Wallflower— one plant exhibited by me at South Kensington 
last spring showing the effects of the cross in a marked de^^. 
It IS worthy of remark that whilst the rich orange hue of the 
flowers of Marshalli renders it the most attractive kind, yet it 
IS not so robust or by any means so freely propagated as is its 


old perennial parent ” j i * 

ITatliinln. — wclbknoun group of sveet-scented plants 
of dwarf habit, commonly grown m gardens under the name of 
Gilhflowers or Stocks There are several strains or races, 
such as the Brompton, Queen’s, Intermediate, Wallflower- 
leaved, East Lothian, Pyramidal, and others These races 
have partly descended from M annua ^ and some of 
strains have been improved by crossing or hybridising with M 
tncana^ a perennial species maderensi-incana is a hybrid, 
as indicated by its trivial name, and its pollen being always 


fertile it seeds freely. ^ • a 

Stocks ve, as a rule, propagated by seeds, but in order 
to perpetuate double Stocks, says the ‘Florist, it is r^om- 
mended, when the varieties are in full bloom, to take ot 
as cuttings the lateral shoots beneath the flowers (before 
they show bloom), and to prepare and plant them “ke t ose 
of other soft^wooded plants, placing them in a <»ld 
and shading them until roots have pushed out freely m tms 
way It is said that plants more symmetncal m shape, ana 
blooming more profusely than those generally raised from ? 
are produced. At Erfurt, whence comes the mam supply m 
German Stock seeds, about 600,000 flower-pots aw aiinually 
planted with about 3,600,000 of these plants, for the putp^ 
of obtaming see^s. These pots, placed in a single low, wpuia 



214 


GENERAL REVIEW. 


reach nearly 50 miles ! In the year 1863, 150,000 pots were 
planted with 1,550,000 Gilliflowers for seed, and these brought 
in an income of nearly 50,000 thalers. The production of the 
Gilliflower, in 16 varieties and over 200 colours, established 
the horticultural fame of Erfurt. The Erfurt seed-growers 
grow their seed-bearing Stocks in pots placed on shelves in 
dry airy houses ; and only just sufficient water is given to 
prevent the plants from flagging. So treated, the seeds are 
less numerous, but plumper and better ripened ; and about 70 
per cent of double flowers is the average obtained. Some 
growers also thin out the capsules, or remove the tops of the 
inflorescence when six or eight capsules are formed. A cor- 
respondent of the * Garden* (vol. viii., 1875, P* ^23) says: 
** Three years ago I had Mauve Beauty, and accidentally 
allbwed the seed to stand ungathered through the winter ; and 
in the spring finding a few capsules left, I gathered them, 
sowing the seed in March as usual. I have since adopted this 
plan, and my difficulty has been to get single flowers for seed, 
fully nine-tenths being double.” 

A correspondent of the ‘ Gardeners* Chronicle,* 1853, p. 406, 
obtained a cross between the Red Giant Stock and the Purple 
Queen, the first being the seed-parent. The seedlings came 
purple like the pollen-parent, and are described by Dr Lindley 
as being ** extremely handsome, perfectly double, and a most 
beautiful purple.** The raiser remarks that “the affinity be- 
tween purple and scarlet in some flowers is curious, they being 
apparently forms of the same colouring matter — witness the 
Zinnia. Geraniums, crossed by fulgidum^ produce both purple 
and scarlet broods.** 


The Pine-ApKe Family (BromeUaceci). 

A very distinct natural order of plants, containing manj 
ornamental species, the only plant of economic interest be- 
ing the Pine-apple (Ananas sativus\ a native pf the West 
Indies, and now much cultivated at St Michael’s, Azores, 
whence the fhiit is largely imported to this country. Nearly 
all the species agree in their vasiform habit of growth, some 
having striped, blotched, or irregularly barred or netted 
leaves, while others bear gorgeous panicles of scarlet, bluCs 
purple, or crimson flowers. One of the species, ^UandHa 
usneoides^ or Long Moss^i hangs from the trees in swampy N. 
American forests ; and, like many of the S. American specks, it 
is epiphytali T, argmU 0 is one' of the smallesl and raxW of all 
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the decorative species. Their diversity of chShraiCter and per- 
sistent foliage, added to die brillkuice of their flowei:% tiug^t to 
make these plants much more popular than they iow are in 
our gardens. Many of the spe^;^ finely^ zxtd are readily 
propagated by sowing on psm Hi fine^^andy earth, after which 
place the pans in a close catte on a geniil bottotn-heat of about 
75°. The species of JyMetpa rarely perfect seeds in our hot- 
houses unless carefully fertilised; and this is true of many 
other B^meliads. B, zebrina has ripened seeds in Con- 
tinexittal gardens, as also has B, vittata in the Luxembourg 
garden. One fruit, we are told (see ‘ Belg. Hort.,* 1875, P* 120), 
Was obtained by fertilising flowers of B, vittata with pollen 
from other flowers on the same plant, which had been kept 
in a paper in the pocket for three days ; and t\vo other fruits 
on the same plant were produced by fertilising the stigmas 
with pollen from B. pallescens^ this pollen having also been 
preserved in the same manner. It is interesting to observe 
that flowers impregnated with pollen in a fresh state did not 
produce fruit — indeed, the preservation of the pollen in this 
case had a beneficial influence ; and hybridisers should bear 
this little fact in mind, especially when operating on Brom- 
eliads. Nearly all the plants in this group have a tendency 
to throw up offsets, after flowering ; and these may be taken 
off and struck in heat as cuttings, or they may be allowed to 
remain on the parent stock until they naturally throw out roots, 
after which they can be removed and potted in the usual way. 
I may here allude to an ingenious method practised in order 
to induce plants to produce their suckers. A short poker or 
iron bar is heated red-hot, and plunged down the centre of 
the plant, but only just far enough to stop the central growth ; 
and as a natural consequence, the vital force of the plant is 
then diverted to the productioil of lateral shoots and suckers, 
which are taken off and propagated in the ordins^ way. The 
Pine-apple was originally discovered and described by Jean 
.de L^ in his voyage to Brazil in 1555, and was first brought 
to this country by Lord Garland in 1690, ^tnd soon after it 
was cultivated by Rose, ^rdener to Charles II. Like most 
other cultivated plants it is highly variable, the variation being 
in many c^s merely culturfd, while some of the forms now 
^wn in our gardens are seminal .varieties ; and doubtless this 
fruit might still be much improved by crossing distinct forms, 
and carefully selecting the resulting offspring. As a rule^ how^ 
eter, Pines, if left to themselves — f.r., if not cross-fertHised***^ 
Mtjjdbr produce feitUe" seeds, tiiis sterility having been favoured 
in our garden^ during the past two centuries, owing to the 
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almost invariable method of propagating from offsets or suckers. 
We scarcely want fertile seeds in the case pf our fruit-bearing 
plants, the chief object in cultivating these being to favour the 
development of the fleshy or pulpy covering, as in the Pine, 
Pear, and stone-fruits, where we strive to obtain small stones 
and a large proportion of edible pulp. Miller, while noting 
that seeds of the Pine are but rarely produced in Europe, 
remarks that if seeds were procured and sown, the varieties of 
Pine-apples would soon be as numerous as Apples and fears, 
^^iller himself sowed seeds and found them tef produce 
varieties of different degrees of vigour and excellence. Mr J. 
Fleming, of Cliveden, writing to the ‘ Florist,* r868, p. 134, 
makes the following interesting observations on this subject : 
“The great drawback to the usefulness of the variegated 
Pine-apple as a decorative plant is the presence of the saw- 
like spines on the leaves, which render it dangerous indoors. 
In order to try and remedy this, I made an attempt in the^ 
spring of 1865 to cioss the smooth-leaved Cayenne with the 
pollen of the variegated variety, but whether any cross took 
place is doubtful; I think not, though every flo>\er operated 
upon set a seed. The fruit proved a very fine one. To make all 
certain, I took it to Berry Hill, where Mr Rogers assisted in 
searching out the seeds. It was some time before we could 
make certain of them, not having seen any before. In this 
instance they were kidney-shaped, a little larger than a millet- 
seed, brown in colour ; and, through a glass, were seen to be 
irregularly veined all over, making the dark surface appear 
like specks of rich velvet. The seeds, if not too ripe when 
the fruit is cut, are enclosed in small ear-like cells, covered by 
closing up the bract, which is no doubt provided nature to 
protect the seed from birds, &c., as this bract does not com- 
monly grow downwards until the flowering is di^r. 

We found in all over fifty seeds, every one of which, vege- 
tated freely ; but although the plants all differed in some way, 
not one of them showed any light variegation. I left a few, 
seeds with Ht Rogers, who is a very successful Pine-grower. 
He was the first to ripen a fruit — in about eighteen months. 
It weighed four pounds, and was pronounced by Dr. Hogg to 
be very handsome in shape, but deficient in favour. The latter 
may improve ; it would not, J think, be possible to improve 
on the habit There are about one in five sjnoothrleavedt 
Several haye fruited since, but none so remarkable either in 
shape or habit 

In the ‘ Transactions Of the horticultural Society/ 1835 
(ad ser.), i. i, is a valu^lo account of 5a varieties then 
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growing in the Chiswick Oafden, from wtiWh wfe learn 
that large numbers of seedling Pines were raised|it Blith- 
field, the seat of Lord Bagot ; wiers by Mr Tboa A, Knight 
(Knight’s Downton Havannah onte of^die best). The 
well-known Montserrat is be^^d ton^ve been raised from 
seed at Slingborough. Bncl^ Seedling ttlobe Pine was raised 







at in Stafibrdshue, in 1819. The Enialle, a Irind 

Mill waa raised from seed at the Earl of Stamford and 

wtonngttm’s seat of that name, but at what date « unce^ 
tain. Large quantities of Pines were raised frtpn imported 
aeede ih ibe gai^ens at Welbeck by Spee<±ly. 

' Cif late years numbers of seedling Pineapples haw bfen 
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raised at Lambton Castle (see ‘Gardener/ 1876, p. 80). Out 
of the first batch of 30 seedlings the best was that here figured, 
and which has been named the Lambton Castle Pine-apple. 
Mr Hunter fertilises artificially, and recommends that the fruit 
should be allowed to partially decay, in order to give time for 
the plumping up of the seeds. 


The Cactus Yamily {Cactacece). 

This order consists of succulent spinose shrubs, for the 
most part natives of South America, where some of the 
columnar species of Cereus, as C peruvianus and C, giganteusj 
attain a height of from 20 to 30 feet. The number of known 
genera is said to be eighteen, and about 600 species are known. 
Two species only are of economic interest, — viz., Opuntia c&eh- 
inelhfera (Nopal pla^t), largely cultivated in the Mexican States 
as the food-plant of the cochineal insect {^Coccus cacti), well 
known as affording a beautiful crimson dye ; and O. vulgaris, 
or Prickly Pear, which is cultivated for its grateful sub-acid, 
gooseberry-like fruits in barren rocky parts of North Africa 
and Southern Europe. We have no work in English devoted 
to these interesting plants as yet ; but M. Labouret^s ‘ Mono- 
graphie des Cactees* is handy for reference, and contains a 
full account of most of the species. Cacti are easily propagated 
as a rule ; and the following general directions are by Mr J. 
Croucher, who is well known as one of the most intelligent 
cultivators of these and other allied plants : — 

Propagation, — ^I'he genera Rhipsalis, Phyllocactus, Cereus, 
and Opuntia are easily increased by cuttings, which should be 
taken off in May, and laid in the sun till rooted, when they 
should be potted and watered carefully, though Rhipsalis and 
Phyllocactus may be potted at once, and kept dry about four- 
teen days, when they will be rooted, and may be watered ; 
Echinocact^s and Mammillaria must be increased by offsets.*' 
All the finer kinds of Mammillarias — as M. crudgera^ 
scopa, M. scopa Candida, M. scopa cristata, M, decliyis, and 
others — may be grafted on Cereus Napoleonis, C, iortuosus, or 
^pentinus, as stocks. When grafted, v^hey are cleaner and 
better than when on their own roots. Echinocerm pectini/eruSf 
£, pectini/erus cristaius^ and others, may be worked on 
peruvianus ; aJld the lar^ Echinocacti do well on tj^e Strong 
growing columnar forms of Cereus, two or three stems being 
used where one is not sufiSident, “ Echinocacti require 
their tops to be cut off, which must be exposed to the |Un 
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until rooted ; the old plant will throw out young ones, 
which may be taken oQI the ikext season. As 4 ru}e, the 
Echinocacti are slow in throwing offsets, and care must be 
taken not to let the plants any wate^ 'until they show 
signs of doing so ; patipc^ k a virtip in great demand in the 
propagation of this section bf the order. The slender-growing 
species are often grafted on stronger and faster growers, though 
care must ht taken not to select for a stock one as celebrated 
for vigour as the scion is for want of it, or your labour will be 



in vain. As a stock for the smaller-growing Echinocacti, Cereus 
iortuosus or ( 7 . colubrtnus is the best ; for the larger, C, peruvi- 
anus and C ^emmatus. In grafting, care must be taken to cut the 
two ends rather convex than concave, as they are apt to shrink 
a little, which would cause a separation, and so spoil the graft ; 
the scion must be tied firmly to the stock, taking care that the 
edges meet, or at least one of them. The best plan to insure 
against accidents is to put three sticks into the pot, and tie 
them together above the plant, thus causing a continual pres- 
sure from above.” Cereus flagelliformis, or “ Rat’s-tail ” Cereus, 

does well grafted on one of the slender-growing columnar species 
or Fereskia acuUata as a stock, and flowers more freely when 
so treatedt “ In grafting Opuntia clavarioides you may cut a 
cuneiform notch in the stock, and cut the scion to fit tightly ; 
keep them firm with a stick on each side and a thorn run through 
the graft. Some of the smaller species of Cereus, as C. tuberesus, 
may be made pointed, with a corresponding hole in the stock — 
in ^1 cases taking care not to disturb the plant when once grafted. 
When the operation is finished, the plants must thep be put into 
a close frame, and laid on their sides until united, which they 
will do in about six weeks, when they may be placed upright, 
and gradually hardened off. Most of the species may be raised 
from seed, which should be sown as soon as collected, if pos- 
sible, and put into a temperature of 60®. Hie young pl^ts 
grow very slowly at first When potted off they should be pjbeed 
the light It is best to let them remain in the seed-pot until 
the So^llowmg season^ as they ajre very apt to damp if they are 
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potted off too soon. * Seed collected abroad should bo left m 
the, pulp, which, being its natural protector, prevents the air 
acting on it, and drying it up ; packed in a small tin box, it 
may be sent any distance without losing its vitality. The besft 
flowering varieties are Cereus spuidsissimus^ and its varieties, as 
C Ackermanni, C. Jeiikinsoni^ C. splend^ns^ and others ; the^ 
are the forms most commonly grown in cottage -windows. 
The genera Phyllocactus and Cereus contain many fine^ 
flowering varieties. 

“ Hybridisation may be performed with ease, as the stamens 
and pistils are so very distinct, and the pollen produced in 
abundance. It may be preserved for some time if kept in a 
bottle hermetically sealed. I have not met with any successful 
attempt to cross Mammillaria with Echinocactus, or Opuntia 
with Cereus, though I know of no cause why they may not be, 
as the differences in the flowers are not differences of structure, 
but merely degrees of development, — spch as a greater or lesser 
number of stamens or petals ; or in the absence in some, and 
lengths in others, of the tube of the corolla, excepting that it 
may be that the pollen-tubes might be too strong for the dis- 
tance they have to grow from the apex of the stigma, or vice 
versd,^ 

It may be well to point out here the fact that most of the 
large-flowered scandent species of Cereus, as C, ^randifiorus^ 
C. (rosirntus) hamatus^ and C. Macdonaldice^ together with some 
of the cplumnar species, are night-flowering plants ; and it will 
be necessary to watch the flowers closely to catch the stigma 
at its receptive period, as well as to prevent self-impregnation. 
Possibly it may be necessary to cut open the flowers before 
they expand, in order to make sure that the receptive surface 
is in a pure or virgin state. Cereus speciosissimus is one of the 
most brilliant-flowered species in the genus, and has already 
been used in hybridising with C. oxypetalus, Phyllocactus Acker- 
tnanni^ and others. Many seedling or hybrid forms of Phyllo- 
cactus and Cereus speciosissimus have been raised in gardens ; 
and among these C. splendens and P. Gordoniana pit. grown at 
Kew, and arc remarkably ornamental in June wl\en in bloom. 
The first-named has widely-expanded crimson-scarlet flowers, 
while the latter plant bears flowers of a soft rose colour. About 
1870, CoL Charleton, of Farm Hill, Braddan, Isle of Man, 
bloomed a series of very beautiful hybrids, obtained by hioar^as 
the result of crossing Cereus s^iosissimus with Phyllocaslus 
crenaluS’^Q. white-flowered species. Some of these seedlings 
were very handsome, bearing large flowers, the colours of 
varied from white through all shades of peach, rose, and 
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tSe $ailso groups and the valnsdde wbtt^blooming Epiphjt- 
liAne, dowef so readily m4 , ^ copiously, that we can but 
wt^nder ^at they are $o cultivated! while there is yet a 
hoUe^ttOd ivide field of Il^ur for the intelligent hybridist 
tn this order. Some of the Mammillarias vary very much in 
habit and colour, even when raised fr6m see^ self-fertilised 


or fecundated with their own pollen ; and there is no limit to 
the varieties and forms.which cross- 


breeding may yet afford. Echino- 
cactus Ottoms produces seeds very 
freely, as also do nearly all the Ma- 
miliarias. Cereus Maynardi is the 
name of a hybrid raised in this 
country in 1845 by Mr E. Kenny, 
gardener to Mr Maynard, and is said 
to have been the result of a cross 
between the white -flowered Cerms 
grandiflorus as the male parent and 
C, speciosissunus. The flowers are 
described as pale rose-flushed, with 
purple in the centre ; and the flowers 
remain open as long as those of the 
female parent, which it resembled in 
habit. Is this plant in cultivation, or 
is it lost? In 1832 a hybrid from C. 

spechsissimus made its appearance on the Continent, and this 
was named C, Guillardett by M. Jaques, presumably after the 
raiser. Mr R. Errington obtained a beautiful Cereus with 
large full flowers of a delicate rosy colour, each petal tinged 
with purpje in the centre (see ‘ Gardeners' Chronicle,* 1844, 
P* 733)' "This was thought to be a hybrid between Cereus 
iangissimus crossed with C. truncatus. About 1848, several 
beautiful hybrids were obtained *by M. Grisard, who fertilised 
Cereus Ackerfnanni (itself a hybrid) with pollen from the 
^'RatVtail” {Cereus JlagelHformis), These w^ere more or less 
cylindrical in habit, the stems being deeply fluted, the fiutes 
or angles thus formed being more or less crenulate, as in the 
Tetetale patent The flowers were very diverse in f0rm*-«HSome 
tuhtdar, otheis fodined moie or less to the rotate form of the^ 
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female parent — and the colours different shades of rose and 
rosy crimson. Opuntias seed very freely, and their seeds ger- 
minate readily in heat. It would be interesting to attempt 
to raise hybrids between Opuntia and Cereus, or Opuntia and 
Echinocactus or Mammillaria. Some of the finer kinds of 
scandent-habited Cereus, as ( 7 . ijiamaius) rostrafus, C. 
donaldice, C. grand tjlorusy and the columnar species, which 
flower at long intervals, might be crossed advantageously with 
C speciosisstnms, or other kinds which flower annually. A vefTy 
pretty effect may be produced wherever the strong-growing 
scandent species of Cereus are cultivated, by grafting on the 
stems small plants of 'Echinocactus scopa and its crested varie- 
ties, or some of the pretty silvery-spined Mammillarias. 

A very fine hybrid between Cereus grandiflorus and C. specie- 
sissimus was obtained by Messrs Davis of Wavertree, near 
Liverpool, previous to 1844, the individual blooms being ten 
inches in diameter, and jf a soft rosy colour. 

Herbert, in his ^ Amaryllidaceae,’ p. 345 and 339, in speaking of 
hybrids, says : “ Amongst the Cacti or Cerei^ the prickly angular 
Cereus species issmus, the flexible C. flagelliformis or Whip-plant, 
and the unarmed C, phyllanthocides, are nearly the most dis- 
similar ; yet they have produced mixed offspring, which readily 
bears eatable fruit of intermediate ai)pcarance and flavour. 
The fruit of C speciosissimus is large, green, oblong, and well 
flavoured ; that of C. phyllanthecides is small, purple, and very 
inferior ; while the hybrid from the former has fruit of a 
medium size and taste. The cross from the former by C 
flagelliformis has a short angular fruit, quite unlike that of the 
mother plant. The fertility of these crosses, and readiness to 
vary the appearance and taste of the fruit, though derived from 
such dissimilar parents, is one of the most striking results of 
our experiments. Cereus grandiflorus is also said to have 
crossed with C, speciosissimus at Colvill’s \ and C. Ackermanni 
(itself a hybrid) has bred with both C. phyllanthecides and C 
speciosissimus at Spoffbrth ; and 1 have been told that sq^ of 
them have been also crossed with the very dissimilar 
truncatum,^^ 

Mr Macintosh, nurseryman, Hammersmith, raised a beauti^l 
new seedling Phyllomctus^ a cross between the dfeamy-White P 
crenatus and the scarlet P. Ac^rthanni, The flowem are 6f 
good size, the inner petals peach-coloured and the outer ones 
crimsomscarlet. In habit it appears to be intermediate betsreen 
its parents, some of the shoots being crenated* others like those 
of Ackermianni. This plant first flowered in 1873. 

£piphy^ums are a showy genus of dwarf-growing Cactaceous 
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plants, represented in our iprdens E. irumaium^ an q*anga- 
scarlet-dowered species intfoduted from Brazil in t%i8 (for a 
figure of E. truncahifn as original^ intfoducfd, see * Btrt, Mag.,' 
t.*2562), and the more elegaM^bited £. MusseUianum (also 
from Brazil), intSroduced in 1^39* • Saids aTe freely produced 
in*fimall gooseberry-like fruits. The latter, however, are rarely 
produced unless the flowers are artificially fertilised, which is 
readily Mone, as the stigma is large and the pollen copious. 
Sow the seeds as soon as ripe in a well-drained pan of light 
sandy earth, having previously separated them from the pulpy 
fhiit by rubbing in a fine dry cloth or towel Placed in a 
genial bottom-heat of 60® to 70®, they germinate in a few weeks, 
and should then be placed on a sunny shelf in a dry airy atmo- 
sphere, as they are extremely liable to damp off if left in the 
moist propagating case. 

The late Mr Wilbraham Buckley of Tooting, sometime 
manager to Messrs Rollison & Sons, gives the following con- 
cise account of the improvements effected in this genus by 
himself and others (see ‘Florist,’ 1868, i. 13, 14). Speaking 
of E. Russellianuniy he observes: “This latter, although re- 
corded as a variety of E. truncatum^ is certainly a distinct 
species; for while the varieties of E, truncatum usually flower 
in November and December, the natural blooming period for 
E, Russellianutn is the month of May. 

“ The late Mr Kemp of Mawbey House, Stockwell, tried 
hard to obtain a hybrid between Epiphyllmn truncatum and 
Cercus speciosissimus^ but could never succeed. He did, how- 
ever, raise one good variety of E, truncatum named magtitjicum, 
Mr Bruce, also, the talented gardener at Collier's Wood, Mer- 
ton, tried in vain to produce a hybrid between the E. trunca- 
tum section and PJiyllocactus speciosus and others, although 
he obtained some beautiful hybrids in other sections. It may 
therefore be concluded that E. truncatum will not hybridise 
with the large-flowered species. More recently, some very 
beautiful hybrids were raised at the Tooting Nursery between 
E. RusstMj^um and E, truncatuMy having the symmetrical 
form of tne first, and flowering two months lafer than the la$t. 
The advantage gained by this cross was important, inasmuch 
as it extended the bloominjg |me quite through the winter^ to 
say nothing of the superiority of fdrm which was secured. 

“ These varieties of E* Russellianum were : E» R, rukrum^^ 
flower double the size of E, Russellianumy and of a bright rosy 
ted; E. ci^reumi^ not so large as the last, of a com)W 
titge, slightly liufrused with purple ; E. R, superbumy^ in wnich 
the piitple Of M, RussMmmm and the reddish tinge of 
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trumatum are* beautifully blended. Added to these, a ven^ 
pretty hybrid of the Russellianum section was raised by Mr 
Snow; gardener to Earl De Grey, called E. if. Snowii , , No 
further addition appears to have been made up to the present 
time to this section. 

In the following list I hatre enumerated and briefly de* 
saribed the best and most showy seminal varieties of the E. 
iruncatum section: ^E, truncaium majus^ larger than the 
species, and of a deep rose colour ; alMaieritia* petals s'ilky 
white, margined with brick red; amabile^ white and purple; 
aurantiacuniy reddish orange; bicolor, white and rose edged; 
coccinettm,^ deep scarlet; cruetitum^ dark purplish red; nmg- 
nificum, large, bright rose and white ; purpureum,^ deep purple, 
nearly self-coloured ; roseum^ bright rose ; rubro-tnictum^ wnite 
and purplish . red ; Rulkerianum, purplish red, tinged with 
violet; splendens,^ deep rose; spectabile, white, with purplish 
margin; spectabile- caiviwatum, white, with reddish margin; 
sahnoneum, salmony red; tricolor, deep reddish purple and 
white ; violaceum, silvery white, with light purple margin ; vto- 
laceum grandiflorum, like the last, but larger; violaceum super- 
bum, deep purple and white.” 

Those marked with an asterisk were raised from seed by Mr 
Buckley in the Tooting Nursery. Mr T. Brown, of the Exotic 
Nursery, Tooting, has also raised some very fine seedling 
Epiphyllums. Seedlings flower the third or fourth year ; and 
it would be an interesting experiment for amateurs, and others 
having time at their disposal, to endeavour to obtain a hybrid 
between E, truncaium and Cereus flagelliformis ; and it is more 
than probable that a distinct and useful progeny would be the 
result. In order to accomplish this, the former would need re- 
tarding, as Cl flagelliformis does not usually flower till late in 
the spring Or in the early summer months. 

Epiphyllums root freely from cuttings of the stem or leaf; and 
the cuttings may either be a single 1^ or a portion of a plant 
three or four inthes in length. They are also easily propagated 
by grafting on Pereskia aculeata or its allies, omjpn Cereus 
speciosissimus as a stock.t The texture of both stocx and scion 
being of a cellular or fleshy consistence, they unite veiy readily. 
Pereskia cuttings root easily ; and when 12-15 inches m height, 
and as tliick as a pencil, the/ are fit for working. Some 
operators head oiF the stock and split it with a shaip knife, so 

i* When Epiphyllums are grafted on the succulent steins of t^ereue or 
other Cacd as stocks, not only do the cellular tissues of stock and SCion 
unite,* hut the scions frequently root into the tissues of the stock, and so 
'derive additional mllriment. 
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as to form a cleft an inch or more in whicl^ 

a small piece of the %>ipl^n% w^ge-fashi^ 
is inserted as a $c;iO!i and ^ ^ Iw of 

good snhstance, with one br Mpteilg' dbes makes a 

capital-graft. Others (M triple top 41 the stodc m a wedge* 
shaped manner, and splk tw baeeolf me Scion to lit over, it 
saddle^fashipn. Both methods are e^jnaliy successful. The 
Cereus ifi^sissimtis makes the stoutest and best stock for large 
specimens ; and if planted ont and trained tip rafters or the 
back wall of a warm conservatory, and grafted all over with 
differentKToloured varieties of Epifxhyllums, the effect obtained 
is very pleasing. To insert grafts in the Cereus stock, a sharp 
buddmg-knife is plunged in the side so as to make a clean 
incision, into which a saon, cut wedge-shaped at the base, is 
inserted anji secured with a spine of the Cereus ; or a slender 
splinter cut off a deal label answers just as well, no tying 
being required, — the plants being placed in a dose case for a 
week or two until a junction is effected. Scions take well on 
any of the Opiintias or “Indian l'igs,’\ib well as on all the 
Phyllocactus^ columnar and scandent Certtis, and even on 
Echmocactus and Echtnopsts , but for all practical purposes 
Cereus speaosisstmusj and Pere^kia acnlcata, are good stocks. 
A writer in the ‘Deutsche Garten-Zeitung ^ for March 1876, 
recommends Pereskia calandrimcefolia as the best stock for 
Epiphyllums, and adds that the German florists in the neigh- 
bourhood of Dusseldorf have used it exclusively for several 
years. It is as easily propagated as P aculeatay and makes a 
stronger growth; it is thus better able to support the heavy 
succulent growth of the Epiphyllums grafted upon it than P, 
aculeata. In short, this stock answers every purpose for which 
the Cereus spectostssimus is used, and being more woody, it is 
not so liable to rot off if neglected. 

It is by no means settled which is actually the best stock for 
Epiphyllums — whether Cereus speciostsstmus or the Peres* 
ktas; and Mr D. E. Fish thus writes on this subject in the 
‘ Florist,* ^69, p. 256 : — 

“Graftea plants are the most popular, and the ease with 
which they will take on almost any stock has also favoured the 
practice of grafting, while it f«*obably may have prevented us 
discovering the best possible stock. I believe they will grow 
on any Cactus, but I have chiefly used only two stocks, Tim 
Cereus speewsissimusy while one of our grandest Cactuses in 
itself, seems formed by nature for a support to all the weak 
members of its glorious family. It is distinguished by thme of 
the most vital characteristics of a good stock-**it is strong, it 

p 
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grows freely, and it is long-lived. It seems made to cany a 
burden. It will support almost any weight of Epiphyllum at 
any desired height with evident ease and conscious dignity. 
And then it grows with the freedom of a weed and the vigour 
of a giant ; and who ever heard of its dying ? It can scarcely 
be destroyed, unless by frost ; and it will endure a temperature 
as low as 40° Fahr. with impunity, which is 5° lower than the 
Epiphyllum likes to be subjected to. The strength of this 
noble Cereus enables it to scorn the help of artificial props. 
Worked on the top of this Cereus, the Epiphyllums form 
beautiful standard or umbrella plants; inserted all the way 
up the stems, they can Be made into nice, narrow pyramids. 
There is one objection to this stock — more theoretical, however, 
than practical. Its natural period of blooming is four or six 
months later than that of the Epiphyllum. Still it never seems- 
unwilling to be forced into growth at the demand of the scion, 
nor, as far as I have observed, has it ever refused to supply food 
to meet the wants of its adopted children. 

Still, for my large plants I prefer a different stock, whicli 
lacks all the robustness and the strength of this grand Cereus. 
This is the Pereskia or Pcirescia aculeata. It roots and grows 
freely, and unless for stocks, is of no use whatever. The 
Epiphyllum takes readily upon it, although not so freely as on 
the Cereus. The Pereskia has but little strength in itself ; its 
merit lies in its pliability. I have also seen it used for a dwarf 
standard ; but the plants require other support, and it is not 
ecjual to the Cereus for such purposes.” 


The Chimonanthus Family {Calycanthacea:). 

A small group of hardy deciduous shrubs, natives of 
North America and Japan, and represented in gardens by 
Chimonanthus fragrans^ and its varieties ‘‘ grandiflora” and 
“praecox,” and by one or two species of Calycanthus. The 
flowers of all the species are peculiarly fragrant, anjl the bark 
of Calycanthus floridus is used as a substitute for cinnamon 
in North America. Cuttings of these plants c^o not strike root 
freely, and it is best to trust to layers — or belter still, to seeds 
when they are obtainable. It would be exceedingly interesting 
to know if Chimonanthus will succeed grafted on Calycanthus^ 
or vice versd; or whether these plants could not be more readily 
multiplied by herbaceous cuttings made in heat or by grafting 
on the roots, a method which is easily tested and very suc- 
cessful in the case of Ipomoeas, Aralias, Conifers, and many 
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other plants which are difficult tb increase by cuttiiij^ In 
order to obtain seeds of the Caiy^tmikm or the Chifmmnihus^ 
artificial fertilisation is necessary j and' advantage should be 
taken of a fine sunny day for puircse. It is curious to 
notice that the fiowers of this^f^gnt, likl^ those of Orchids and 
other plants requiring insect ^enqr to insure fertilisation, are 
of a wax-like consistence, and endure for a long time in a fresh 
state. 


The Bell-Flower Family {Campanutaced), 

A large family of herbaceous plants or low shrubs, often 
characterised by a milky juice. They are chiefly known in 
temperate parts of the world, especially North Asia, Europe, 
and 'North America. The principal genera are JasionCy 
Canarina, Platycodon, Wahlenbergia^ Roellia, Michauxia^ 
Campanula, Specular ia, Trachelium, Adenophofa, and one Or 
tTO others. One of the curious points about Bellworts is the 
st^e, which is club-shaped, and, like those of Composites 
and I..obeliads, clothed with stiff, sub-erect hairs, the object of 
which is, doubtless, to brush out the pollen from the anthers. 
Lindley (see ‘ Veg. King.,’ p. 690) observes that Adolphe Brong- 
niart has studied these hairs ; and this acute observer found 
that they were retractile, like the tentacula of snails or the hairs 
of some annelides, and not deciduous, as had previously been 
supposed. “ It appears,” says Lindley, “ that at the time of the 
expansion of the flower, the hairs which had previously projected 
and swept out the pollen from the anthers are drawn back into 
certain cavities lying at their base, the upper half sheathing 
itself into the lower half as it is by degrees withdrawn” 
(see ‘Ann. des. Sc. Nat.' (2 ser.), 12, 244; and ‘Ann. Nat. 
Hist.,' viii. p. 86). This is another of the numerous con- 
trivances designed to facilitate occasional cross - fertilisation ; 
and whenever these natural means of securing cross-fertilisa- 
tion are observed, the hybridiser is pretty certain to meet with 
success. 

Campanula Houttei is one of the best of all hybrid Cam- 
panulas, but I cannot discover its parentage. C. Hendersoni 
is said to be the result of a cross between C, turbinata and 
C*. alliarifolia, 

C, Smithii is doubtless a natural hybrid, it having originated 
as a chance seedling in a frame where C. fragilis and C. pumila 
alba had been grown (see ‘Florist,’ 18751 p. 209, for coloured 
figure, &c.) Numerous fine seminal single and semWouble 
forms of C {Platycodori) gran^flora have been raised in 
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Continental gardens, the colour varying from white to dark- 
blue (see ‘ UHorticuliure Beige/ 1875, p. 241), 


The Hop and Hemp Family {Cannabinacea), 

A small order of herbaceous plants, mostly natives of 
temperate parts of the Old World, and represented in our 
gardens and fields by the common Hemp (Cannabis sdtiva\ 
a well - known fibre - producing plant — and the Hop plant 
(Humulus lupultis\ a graceful climbing plant, from the bracts 
and seeds of which Hops used by brewers are prepared. 
Hemp is an annual plant very easily raised from seeds sown in 
heat in March, or in the open air in May or June. Hops «lxe 
readily multiplied by division. The plants in this order bear 
male and female flowers on separate individuals, so that^ 



Comimn Hop {male and female). 


both sexes must be grown in dose proximity if fertile seeds are 
desired. In rare instances, however, the common Hop plant 
produces male and female flowers together, being then monoe- 
cious instead of dioecious, as is normally the case ; and it has 
been suggested that by saving seed from^^these monoecious 
plants, a race bearing male and female flowers together might 
be obtained. The following interesting allusion to this subject 
is from a recent number of the ‘ Gardeners* Chronicle ; * — 

I enclose a specimen of the male Hop with apparently 
female flowers at the tips of the branches, 

“ There are other male plants in the same ground, but I 
have hot seen any other mstance of this peculiarity. The 
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whole Hoj) hill grows in th^ same way, If we obtam ^eed> 
might not it be possible '‘t<ft sete< 3 t 'ill'll ot nm^ ere 
uniformly monceciobSi bn the [Cet|iSnllw 

The Hop ground i$ in Boui | |^^oiacl^ fmtug south, 
very warm, and of strong We||re the"" more interested 

in this speqmen, as many jmk C similar instance was 
brought under our notice by Mr Mastm of Canterbury, arid 
which formed the subject of an interesting notice from his pen 
in our volume for 1852, p. 597, The case is interesting with 
reference to the doctrine of parthenogenesis. The Coele- 
bo^e, asserted to produce seeds without the formation of 
male blooms, has now frequently been seen to produce flowers 
of both sexes* We saw an instance of this lately in the 
herbarium of Professor Baillon of Paris.'* 


The Honeysuckle Family {Capifoliacecc). 

^ small order of beautiful and interesting hardy plants, 
represented in our pleasure-grounds and gardens by Abelia^ 
Linncea^ Leyccsteria^ Caprifolium, Lonicera (Honeysuckle), 
Viburmm (Guelder Rose), Sambucus (Elder). Nearly all 
the species are more or less fragrant, and are for the most 
part readily propagated either by herbaceous or hard-wooded 
cuttings, or by seeds when procurable, as in Sambucus^ 
Viburnum^ and Lonicera, The vitality of Elder-berry seeds is 
very great, as they germinate freely, even after having been 
boiled for wine-making purposes ; and this is one of our native 
plants which, like the Currant and Gooseberry, is largely 
distributed by birds. Linncea borealis is readily increased by 
division, and Leycestet'ia and Abelia by layers or cuttings — 
herbaceous cuttings in a close case in spring, and hard- 
wooded cuttings on a north border or under a hand-light in 
autumn. 

Lonicera (Woodbines oV Honeysuckles). — A well-known 
genus of shrubs, often scandent or twining, and bearing showy 
and often fragrant flowers. Our native Z. periclytnenum is one 
of the most deliciously fragrant of all plants. Loniceras are 
readily propagated either by seeds, cuttings, or layers. Seeds 
are freely produced by Z. drusca^ Z. capri/olium, the common 
Woodbine, and others; and these might be used as seed- 
bearing parents, and considerable improvement effected hy 
crossing them with pollen from Z. japonica^ Z. flexuosa^ Z. 
smpirvirens (one of the finest of all hardy Honeysuckles), Z. 
puSescenSi and others. Mr Ingram, when at Frogmore, mised 
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several pretty seedling woodbines, and among others Lonicera 
japonica hybrida^ a hybrid — its parents being L»japonica and 
Z. Jlexuosa. L, brachypoda aurea-reticulata produces fruit 
now and then in our gardens, and by using pollen from this 
plant to fertilise the evergreen species as Z. sempervirens^ 
&c., a race of golden-variegated varieties might possibly be 
obtained. The Chamaecerasus group have already been 
improved by hybridising, and numerous forms of Z. 
{Chamacerasus) tartarica have been raised in Continental 
gardens by M. Prevosl and others ; and Z. alpina, Z, 
xylosteon^ and one or two other species, might be used for 
crossing with these. Many seminal varieties of Lonicera tartar- 
tea (see * Revue Hort.,’ 1868, p. 392) have been obtained by 
M. Billiard of Fontenay-aux-Roses, and the following four vari- 
eties are figured in the work just cited : Z. tartarica speciosa, 
bearing large rosy flowers ; Z. tartarica elegans, flesh colour ; 
Z. tartarica bicolor^ white and rosy lilac ; Z. tartarica gracilis\ 
white. In addition to those named, M. Billiard has raised 
numerous other seedlings scarcely less attractive. 

Viburnum (Gueldres Rose, Laurestinus). — A rather ex- 
tensive group of shrubs, natives of F.urope, temperate Asia, 
and N. America, — ^two species, V, lantana^ the “ Wayfaring 
tree,” and K opulus^ or Gueldres Rose,” being natives of 
Britain, F. tinus^ or Laurus tinus^ as it was formerly called 
by botanists, whence its now popular name, is one of the most 
handsome of our winter-flowering shrubs, and is a native of S. 
Europe, and in Corsica it forms extensive woods. The 
Gueldres Rose, or ‘‘ Snowball tree,” as it is popularly called, 
and several other kinds, owe the beauty of their blossoms to 
an abortive development analogous to that in the conspicuous 
flowers of Hydrangeas ) and if some inquiring.mind can hit on 
the primary cause of this production of enlarged and infertile 
florets in these groups, we may possibly be enabled to add 
numerous other showy plants to our gardens. One of the 
finest species is V. macrocephalum^ which rivals the Hydrangeas 
in size and beauty. These plants may be propagated by 
cuttings of the young wood in autumn, or by layers, and by 
seed when it is produced. Seedlings of V, lantana when a 
year old form excellent stocks for the othtt: kinds. Graft by 
splice-grafting or veneering on or below the neck of the stock 
under glass. V. macroc^halum succeeds well on the Laures- 
tinus as a stock, cleft-grafting in this case being most suc- 
cessful. 
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The Carnation Family (CaryophyUacmi), 

A large group of herbaceous plsi^ts having opposite leaves 
and tumid or swollen joints**illd rejfesented in our gardens 
by Pinks, Carnations, Williams, and a few other 

popular flowers, mostly hardy. Even the species which are 
found near the equator grow at such high altitudes as to 
be hardy in northern latitudes. As a rule, all the plants 
in this group seed most profusely, and their propagation by 
seeds, cuttings, layers, or division, is very easy. The principal 
genera found in gardens are Alsine^ Arenaria^ Stellar ia^ 
Cerastiuniy Dianthus (Pinks), Saponaria^ Gypsophila, Silene^ 
yUscarla, Agrostemma (Corn-cockle), Lychnis^ Cucubalus, and 
others. Artificial fertilisation and hybridisation is very easy in 
this group, hence the great variety of Pinks, Cloves, Carnations, 
and Sweet-Williams in our gardens ; and even in a state of nature 
hybrids are found. Thus numerous hybrids intermediate 
between Dianthus monspessulanus and />. Seguieri are found 
on the mountains of Auvergne. Z>. sinensis (D. Heddewigii^ 
Hort.) and D, barhatusy together with D, caryophylluSy arc also 
in an extreme state of seminal variability, partly induced by . 
cultivation, and the tendency further augmented b> hybridism 
and cross-breeding. It is a common occurrence to see different- 
coloured flowers in the same inflorescence of D, barbatuSy 
these being cases of reversion to one or other of the characters 
possessed by the former parents of the individual. About 
1834 M. Pepin, a Continental florist, obtained hybrids between 
Lychnis (Agrostemma) flos-jovis and Z. coronariay the flowers 
being large, and produced in large corymbose clusters. The 
genus Linum is sometimes included here, and these being 
mostly annuals, are freely multiplied by seeds. Z. trigynuniy a 
showy yellow-flowered greenhouse shrub, is readily propagated 
by cuttings. 

Dianthus (Pinks ). — K very popular genus of, for the most 
part, hardy perennials, of which our garden Pinks, Carnations, 
and Sweet-Williams, are well known and deliciously fragrant 
examples. D, sinensis y or Chinese Pink, is an annual of 
which there are innumerable varieties, easily propagated by 
sowing seeds in autumn in a pit or frame, or in the open 
beds or borders in April The Carnation and the common 
garden Pink are both supposed to have originated fyom Z>- 
dkryophyllusy or Clove-scented Pink ; but it is difficult to say 
with any degree of certainty exactly what plants were the 
parents of these old garden flowers, since they have been 
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admired and cultivated by English florists during the past three 
centuries. 

Pinks and Carnations are among the oldest of aU florists’ 
flowers j and faithful old Parkinson, at page 12 of his 
* Paradisus,’ in discoursing on them under the head of what 
he calls English Flowers, observes : But what shall I say of 
the Queen of delight and of flowers, Carnations and Gilloflowers, 
whose bravery, variety, and sweet smell joyned togeather, 
tyeth every one’s affection with great emesstness both to dike 
and to have them ? Those that were known and enjoyed in 
former times with much acceptation are now for the most 
part lesse accounted of, except a very few ; for now there are 
so many other varieties of later invention that troubleth the 
other both in number, beauty, and worth.” Among the 
varieties which he quaintly says troubleth the others ” are the. 
Red and Grey Halo — the old Carnation differing from them 
both — the Granpere, the Dover, the Oxford, the White Carna- 
tion or Delic'ate, and many others. But there is another sort 
of great delight and variety called the Orange Tawny Gillo- 
flower, which for the most i)art hath risen from seed, and doth 
give seed in a more plentiful manner than any of the former 
sorts, and likewise by the sowing of the seed there hath been 
gained so many varieties of that excellent worth and respect 
that it can hardly be expressed or beleeved.” These last were 
in all probability Picotces, or Yellow-grounded Carnations. 

“ Pinks, likewise, both single and double, are of much variety, 
all of them very sweet, coming near the Gilloflowers, Sweet- 
Williams, and Sweet-Johns, both single and double, both 
white, red, and spotted, as they are kinds of wilde pinks, so 
far their grace and beauty help to furnish a garden.” For 
excellent old woodcut figures and quaint descriptions of 
Carnations and Pinks cultivated in 1629, see Pafkinson’s 
‘ Paradisus in Sole,’ p. 306-317. 

Seeds . — New varieties are raised from seeds, which are 
freely produced by healthy plants. If a double Pink or Car- 
nation flower be examined, the feather-like tips of the 
stigma will be seen in the centre of the flower, and these 
should be fertilised by pollen taken from a single or semi- 
double variety of good habit and colour. If 'the seed-bearing 
plants are out of doors, fertilise the first two or three blooms, 
which are always the finest, having previously thinned out all 
the other flower-stems ^d the superfluous buds on tho^ left 
to bloom, '^y doing this the seed will be finer, and also rip A 
much earlier! In wet, cold localities, the seed-bearing plants 
may be grown in pots plunged in ashes or cocoa-nut fibre in a 
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cold frame, the lights bemg dranllik off teoqpt |tt nights of m 
cold, wet weather ; for of pnpMipAf 
perienced in faisiitCthf; 
proneuess to be tileeted 

as soon as ripe, or in ^ pm of well- 

drained light rich sandy iW seeds 

with earth, and giving them a iiybl pf about 65^ 

which indices them to grow C{Qi^er and ail at once. Prick 
off the seedhngs into boices wh^ an inch or so hi|^, and when 

a t enough plant out in deeply-dug, well-manured nursery 
$, the soil of which on the surface should be finely 
pulverised, so as to allow the young seedlings to root freely 
and make a strong growth before winter* The followmg is Mr 
Ball’s advice to raisers of Pinks, Carnations, and Picotees : 

is very essential to have a few good, healthy, strong- 
growing selected varieties of the very best kinds, choosing 
those that produce but moderately full or rather thin flowers, 
as these generally produce most seed, and the newer the 
varieties selected the better, as recent seedlings of all florists’ 
flowers generally produce seed in greater abundance than the 
older varieties. The plants may be cither grown m pots or m 
the open ground, but pot culture is preferable As soon as 
the flowers begin to expand they should be protected from 
the ram, either by putting them into a greenhouse or by plac- 
ing glasses over them , but give them plenty of air, and allow 
them to have the sun, as plants bloomed under a covering m 
the shade produce little or no seed, neither do those that 
are entirely exposed to the weather, because the occasional 
showers of rain and the night dews keep the base of the 
petals continually moist, which, as a consequence, leads to 
mouldiness and decay. It is a good plan, when the bloom is 
over, to ftctract the decayed petals, taking particular care in 
doing so not to injure the two stigmas or arms of the style, 
which appear like horns projected from the seed-vessel. The 
plants should not be layered until the seed becomes ripened, 
because this operation will most certainly reduce, if not quite 
destroy, the seed crop. 

The seed generally becomes ripe about the end of August* 
Care should be taken not to gather it until it is quite ripe, and 
it should be kept m the seed-vessel or pencarp until the time 
to sow it, which is about the first week in May. 

Herbert (see ‘Herb. Am./ p. 3S<5, 3^6) says: ^lam not 
avtoe at what period the beautiful Mule Pink, which is comijnch 
in our gardens, made its first appearance, nor thfbugh whem 
or in wnat manner it was obtained, but it was probably the 
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produce of an accidental intermixture of a florists* Pink with 
a crimson Sweet-William.” 

In Carnations the seedlings have a great disposition to fallow 
the colour of the seed-bearing parent. 

An old garden form named Fairchild*s Mule is supposed to 
be the result of a cross between a Dianthus superbus and D. 
caryophyllus (see Darwin, ‘Loves of the Plants,* p. 216). For 
figures of the earlier-introduced species of Diafithus, see the 
earlier numbers of the ‘ Botanical Magazine.* 

Layers . — The best florists* or exhibition varieties of Pinks 
and Carnations are generally propagated by layers, July or the 
beginning of August being the best time. Layering is a simple 
operation, and a sure one if neatly performed. Take a basket 
of fine sandy earth, a sharp budding-knife, and a quantity of 
small pegs made of an old birch broom or dried stalks of the 
common Brake Fern. Select the best-develoi>ed shoots for 
layerings, and stroking up the leaves in the left hand, just' 
remove their tips with the knife, and then trim off the lower 
leaves. Select that part of the shoot below the terminal tuft of 
leaves, and make a transverse but sloping cut about half-way 
through a joint ; then bend down the shoot to the surface of 
the bed, and secure it with one of your little pegs ; then cover it 
with soil from the basket, leaving the ends of the shoots only 
free, and the operation is complete. Where several shoots are 
layered on the same plant or “ stool,** the earthing-up process 
may be left until the slitting and pegging operations are finished. 
When layering is performed early — say in July — the plants 
(layers) become well rooted and ready for potting off or plant- 
ing out before winter. Shortening the tuft of leaver serves no 
useful purpose except that it enables the cultivator to see the 
future growth of the layered branch, and so judge of the root 
formation going on below the soil. 

Pipings or Cuttings . — This method of propagation is gene- 
rally adopted for “ Tree Carnations,** now so largely cultivated 
•as cool greenhouse plants in most gardens, as well as for the 
ordinary varieties of Cloves, Picotees, and Pinks. In Messrs 
Low’s nursery at Clapton, where hundreds of Tree Carnations 
are propagated every year, the common practice is to pull off 
the ends of the shoots and insert them at on(ie in pans of light 
earth, sand, and leaf-mould, placed irf a moist atmosphere on 
a gentle bottom-heat \ and, so treated, failures are very rare. 
Hardy Pinks and Carnations may be treated in the same way, 
or the shoots may be cut below the third or fourth joint with a 
sharp knife. Have ready pans of light compost, Well drained 
and covered with a layer of sand, into which prick the cuttings. 
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or pipings as they are technicai% call^, after'^^hiA settle the 
sand and earth about them by watering through a fine-rosed 
can, afterwards placing the pttAi on. a g;entle bott 4 to-heiit of 
5 o®-6o® in an ordinary pit or Pipings put in on a layer 

of sand on a shaded open an<LcomM with a common 

hand-glass strike well, altfadingh noi^BO quickly as those on 
bottom-heat. Pipings or cuttings may be taken off in July or 
August. Pinks are ready still earlier. 

The Sweet-William (Z?. barbatus) has been much improved of 
late years, and is among Pinks what the Auricula is among the 
Primroses, its flowers being borne in globose heads. It bears 
seeds very abundantly without artificial fecundation, and these, 
if saved from a good strain, give excellent results. This plant is 
also readily propagated either from cuttings in June or July, or 
by division in autumn or spring. Cuttings strike freely in a 
cool shady border covered with a common hand-light. The 
Sweet-William is supposed to have originated from D, pseud- 
armeria^ a hardy, purple-flowered perennial, native of dry stony 
places in Tauria (see * Bot. Mag.,’ t. 2288). Many of the 
Alpine Pinks or hardy mountain species of Dianthus seed 
freely, and the seeds grow well sown in pans of moist peat and 
loam, mixed with grit and lumps of sandstone. A cool shaded 
frame suits them best. The quickest and readiest plan of pro- 
pagating nearly all the hardy species hi, however, by careful 
division, either in spring or immediately after flowering. To 
get the Sweet-William in fine form, fresh seedlings should be 
raised every year : the seed should be sown in the open ground 
thinly, early in May \ by so doing it germinates rapidly under 
the influence of the summer’s increasing heat, and compara- 
tively large plants are thus ready for planting out in the autumn. 
If, however, the seed be sown in a box or pan, or in any con- 
fined sface, the seedlings should be planted out into some 
vacant piece of ground as soon as they are large enough to be 
moved with safety, and then they may be transferred to their 
permanent places at leisure in autumn. 

Dianthus harbato-superbus is cited by Dr Clos (see ‘ Belgique 
Horticole,’ 1873, P* 254) as a hybrid between Dianthus super- 
bus and the Sweet-William ; and the Montpellier Pink {D. 
monspessulanus) and the Chinese Pink (D. sinensis) have sdso 
produced hybrid offspring in Continental gardens. , Hybrids 
have also been produced between D, Segtiierii and D, monspes- 
sulanus ; and the common Sweet-William and the old Clove 
Pink cross pretty freely. By crossing D, (sinensis) Heddetvigii 
with some of the Clove Pinks, Sweet-Williams, or with some of 
the beautiful Alpine species, we might originate new races of 
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florists’ varieties and very desirable ornamental plants. It has 
often been thought that the relative size of the pollen-grains 
determined to some extent the degree of facility with which 
hybrids in the same genus might be produced ; and Gaertner, in 
alluding to this subject, remarks that the pollen of D. caryo- 
phyllus fructifies Z>. superbus, although the pollen of the latter 
is much smaller than that of the former ; but he adds that Z>. 
barbaius and caryophyllus unite imperfectly, whereas D, bar- 
bato-sinensis easily hybridises with D. caryophyllus $ , D, sinensis 
being in this case the intermediate member. 

It was observed before that the difference of the number 
of seeds is proportionate to the degree of elective affinity. 
Gaertner avails himself of this as a means of estimating this 
degree in the several species. It may not be uninteresting to 
give a table of the affinities of a single species, though we can-' 
not enter upon various questions which arise as to the propriety 
of this mode of estimation. Taking, therefore, normal impreg- 
nation as unity, we have — 


<J by its own pollen 

1. 0000 

superbus 

0.8111 

jai)onicus . 

0. 6666 

Arinena 

05333 

barbato-Carthusianorum 

. 0.31 1 1 

♦ sinensis 

. 0.2600 

colliniis 

0.2333 

deltoides 

. 0. 2222 

sinensis latif. Schr. 

0.1354 

Carlhusianoruin . 

0. 1 1 1 1 

prolifer 

0.0333 

virgineus . 

. O.OIII 

pulchellus . 

0.0096 

arenarius . 

0.0084 

diutinus 

. .. 0.0033 


Lychnis. — A showy genus of hardy herbaceous plants or 
annuals, represented in our gardefts by Z. dioica fl.-pL, Z. chal- 
' tedonica (see ‘Bpt. Mag.,’ t. 257)-— a tall-growing herbaceous 
perennial, bearing flowers of a vivid “Tom Thumb’’ scarlet. 
There are white and rosy flowered varieties of this fine old 
species, and a double-flowered form has been grown in our 
gardens since the time of Parkinson (1629), nffio, in the por- 
trait which prefixes the first edition of his celebrated * Pafa- 
disus,’ is represented bearing this flower in his hand Lychnis 
coronata (see * Bot. Mag./ t. 223) is a very handsome half-hardy 
species from China and Japan, bearing large flat scarlet flowers, 
the size and shape” of J?ianlhus Heddewi^u This was intro- 
duced in ^774; and being now procurable, it might be made 
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as; 


one of the parents of a very distinct and beautiful race, espe- 
cially if intercrossed with Z, cor^nat^ alba^ a variety^Drith milk- 
white flowers. Beautiful hybrids have been already obtained. 
Thus Z. Haageana is the offspring of Z. fulg^s fertilised with 
pollen from Z. Sieboldiu In 1843 WHfcP^pin recorded the pro- 
duction of a hybrid between Z. (Agt^osUmfnd) flos-jovis and Z, 
{Agrostemmd) coronaria; and this is described (see * Annales de 
Flore et du Pomone,* 1843^ a very handsome plant, with 
large and brilliantly-colouiw flowers, the plant b^ing interme^ 
diate in habit 

Much fallacy has arisen with regard to the supposed frequency 
of the union of different genera of the same family, in conse- 
quence of concluding that union had taken place because ap- 
parently perfect seeds had been produced, without waiting to 
examine whether they were really fertile, and in case of their 
germination, observing the produce. Giertner had been led 
into error in this respect during the earlier part of his studies ; 
and a long series of experiments, undertaken in consequence 
of the discovery of his error, produced but a single successful 
result — namely, the union of Lychnis diurna with Cucubalus 
viscosus. He had, however, during the course of other experi- 
ments, effected a union between Lychnis diurna $ and Silene 
noctijlora $ , as also with Agrostemma coronaria. The union of 
Lvchnis vespertina ? with Cucubalus viscosus $ is much more 
difficult than that of Lychnis diurna $ , and the hybrid type 
is entirely different, which gives the clearest proof of the really 
specific difference between the two. In the case of Lychnis 
and Agrostenima^ though seeds were formed containing appa- 
rently perfect embryos, not a single one germinated, showing 
some weakness of constitution in the result of the union, of 
which many instances occur in these researches. Union had 
certainly taken place ; for had the seeds been due to the access 
of homogeneous pollen, th^e could be no reason why they 
should not have germinated, assuming them to be perfectly 
developed. 

The Peruvian Bark Family {Cinckonacca). 

A large order of ornamental, economic, and medicinal 
plants, principally natives of the tropics. In northern coun- 
tries some of the stellate-leaved species are found ; the most 
southern example of the family being the pretty little red- 
berried Nertera depressa^ found in the Strait of Magellan* 
Coffee {Cojffka arabica) and the different species of Cmchom 
or Peruvian Bark, from which quinine is extracted, are perhaps 
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the most valuable of all the economic products ; but numerous 
other plants in this order afford medicinal extracts more or less 
valuable. In our gardens the following genera, among others, 
are generally met with, and as a rule are readily propagated by 
cuttings of the partially-hardened young wood in bottom-heat, 
or by seeds sown in a temperature of 7o°-8o® : Coprosma, 
aelis (Ipecacuanha), Coffea^ PceOftta; Ixora, Nertera^ Pentas, 
Rondoleiia^ Bouvardia^ Luculia^ Cinchona^ Higginsia^ Coccosyp- 
seluniy Randia^ Gardmia^ Musscenda^ JBurchellia, and many 
others. 

Bouvardia. — A genus of dwarf-growing and free-blooming 
Mexican shrubs, much grown in gardens for cut flowers during 
winter. B:^ triphylla^ a scarlet -flowered, summer -blooming 
plant, was the first species introduced to this country, havii^ 
been cultivated since 1794 ; and this was followed by B. verst- 
color (1814), B, longijlora (1827), B. spicndetis (1834), and B, 
afigtistifolia (1838). Ail the species or varieties are readily 
propagated by inserting herbaceous or partly-hardened cuttings 
of the young growth in spring, or by cutting the thicker portions 
of the roots into lengths of an inch, and sowing them in pans of 
light earth like seeds. Placed on a genial bottom-heat of 70^'- 
80®, they soon emit roots and develop adventitious buds. Seeds 
are readily obtainable from well-grown plants ; but this method 
is rarely worth adoj^ting, unless the object is to raise new and 
improved varieties, in which case* the flowers must* be carefully 
hybridised. 

Mr Baird of the Wellington Nursery, a skilful hybridist, gives 
the following history of the hybrids and sports raised in this 
genus : ‘‘In 1855, the late Mr Parsons, of Brighton, Was very 
successful in raising some beautiful hybrids between B, longi- 
flora and B. leiantha^ using the latter as the male and the 
former as the female parent. The following four were in com- 
merce in 1857 — viz., Rosalinda^ tfgaur a ^ Orianay arid Hogartlu 
Of these the last is by far the best, being bright scarlet. Laura 
is at times inclined to sport in colour ; for example, last year I had 
flowdlrs of it the exact counterpart of those of Hogarth ; while 
some trusses of others have been pink, scarlet, a»d other shades 
of these colours. In 1869, a very fine sport frqm B. Hogarthy 
named B, eleganSy was imported from America — a remarkably 
robust and free-growing kind, its trusses and individual florets 
being nearly double the size of those of Hogarthy while in colour 
it is bright scarlet. In the autumn of the year just named both 
Hogarth and B, longiflora were crossed with B, jasminifloray 
and from the formef was obtained Queen of Roses, the first 
Bouvardia with coloured flowers that were sweet-scented. In 
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1871 I had both JS. ffumMdtU ^ 

1 therefore-crossed the 

do/d^ii^ and the reanit fm 

which the two foUowitig ii^i« in 1873 

— viz., B. Bumhqldtii mmii 00 m langh 

j^ala. I also, at the same mki <M%W with B. 

jasminijlora, the result bein|[ umhdMa alia, 

and candidissima, all of which were good» and were sent out 
in 1873. B. hngiflora fiarnm^a, also obtained fronji this cross, 
is dlie of the very brightest of its coloui, wttich is salmon-tinted 
scarlet ; but occasionally some of its petals will sport to pink, 
especially if grown in too cool a temperature. From the cross 
just named was also obtained B. Bridal Wreath, a dne hybrid, 
having the vigorous branching habit of B. jasminiflora, with 
fiiftr flowers and much larger trusses ; likewise B, alia odorata, 
a*dwarf, compact kind, with flowers of great substance in the 
form of very short tubes, and, as the name implies, very odor- 
ous. The flowers, too, are very persistent, often remaining on 
the plant till quite dead ; they are of pearly whiteness, resem- 
‘bling white marble. The four varieties just described were 
‘sent out’ in 1872. In that year B. Davisonii, a beautiful 
white sport from Hogarth, and exactly like it in growth, was 
introduced from America. B, Maiden Blush, a soft, rosy, 
blush sport from B. Davisonii, was obtained in 1873, and sent 
out the year following. B, bieolor, a seedling from B, flava, 
crossed with B, elegans, has a habit like that of the latter, and 
very distinct-looking purple flowers with rosy-pink lobes, slightly 
tipped with white, and a centre or eye also of that colour ; this 
variety was sent out in 1874.” B, jasminijlora Jlavescens is a 
hybrid raised by M. V. Lemoine of Nancy,* and sent out in 
1875. It is a seedling from B, jasminijlora fertilised with 
pollen of B, Jlava, and bears clear canary-yellow flowers in 
umbels like those of the seed parent. 

Bud-variation is of very frequent occurrence in the case of 
Bouvardias, and, as one would naturally expect, it is rarely 
observable except in hybrid or cross-bred seedling fortns, 
and then the dissociation of the hybrid or mixed characters 
is often only partial ; and the result of this is a new 
variety, different from the hybrid and its two parents. The 
following lucid remarks on this subject are from the ‘Social 
Science Review’ for 1872; “Anypfe,nt produced from seed 
requiring for its development the contact of the pollen-tube 
with the ovule or germinal vesicle, must be held to have mixed 
characters, and more markedly so in th# case of uni^xual 
flowers, either monoecious or dioecious. From this point of 
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view a case lately recorded by Mr Meehan becomes very sigf- 
nificant. That gentleman relates that he obtained cuttings 
from Bouvardia leiantha^ q. dioecious pliant, producing its mde 
and female flowers on different individuals. It is not stated 
whether the cuttings were taken from a male or female plant ; 
but it is stated that some of these cuttings produced male, 
others female, plants, and yet all were taken from a plant of 
one sex only. So, too, it is well known that certain unisexual 
trees will in some seasons produce male flowers only, in other 
seasons female flowers only, and vice versd. But dissociation 
of mixed characters will not account for all the cases of bud- 
variation. Very often we have no evidence at all pf previous 
hybridisation or crossing ; or even when such has existed, the 
form produced is not like that of either of the supposed pro- 
genitors. Such cases as the Fern-leaved Beech do not se^m 
explicable by either hypothesis. I'he Sugar-cane, which rarely^ 
if ever flowers, and hence offers no opportunity for hybridisa- 
tion, nevertheless produces new varieties by means of bud- 
variation. Potato-tubers, again, vary greatly often on the same 
plant, but these may be the result of former crossing. A case 
related by Mr Meehan, in the Sweet Potato (Convolvulus 
batatas')^ is, however, not open to this objection. The plant 
in question, it appears, never flowers in the Northern States of 
Amej^ca, and yet It has been known to produce tubers of two 
distinct varieties — the ‘ Red Bermuda ^ and the ‘ White Bra- 
zilian ^ — on the same root.” 

Oephalis. — A genus of Brazilian plants represented in our 
botanic gardens by C. ipecacuanha, a medicinal shrub; and, like 
Cinchona, to which it is botanically related, it may prove to be 
a valuable plant. Veil worth culture in some parts of India. 
Its properties are emetic, and it acts on the skin and bronchial 
passages. Propagated by cuttings in a high moist temperature, 
or by girdling the branches and surrounding th6 cut parts with 
soil or damp moss. As it is a plant of extremely slow growth, 
it cannot be increased in quantity by either of these methods ; 
and Mr M‘Nab, of the Edinburgh Botanic Garden, very cleverly 
succeeded in propagating the plant from pieces of its charac- 
teristic necklace-like or annulated roots, w^ch he took from 
the established plant in August, and cut them into transverse 
sections, after which they were placed in a horizontal position 
in a prepared cutting-pot. Placed on a genial bottom-heat, 
covered with a bell-glass, and occasionally sprinkled with tepid 
water, these root-cuttings produced roots and leaf-buds in a 
few weeks, and thei^^result was a batch of fresh healthy young 
plants, without any injury to the plant from which the pieces of 
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.t^onilifdrm toots were takexu X'llC^ 'plants raised out 

to India, and arrived in ^ellentofnmtioti, and it is 
ful» and may prove second only Ciiiiehpha,1ti medical 
portance. Facts like these fSGim WlUjmes m'<lbVOur of skilml 
propagation. A new'metlMSI#<jnf piopa|hlin^ Ipecacuanha has 
been devised in India by Hr and promises to be 

of great value. It simply consists in Striking the leaves up- 
right in pots. These produce roots, and the most superficial 
of these eventually produce buds. It is possible that this and 
many other rare and valuable plants might be readily imported 
in quantity by bringing over the roots or rhizomes in cases of 
moist eartn. This plan of importation is worth more attention 
in the case of such thick-rooted plants as do not readily pro- 
duce fertile seeds, or which produce seeds which only germinate 
when sown directly they are ripe, as in the case of the Mango 
and other plants. 

Oinchona (Peruvian Barks). — A highly important group of 
Peruvian plants, of late years much cultivated at Darjeeling, on 
the Neilgherries, and other hill stations in India, where the 
extract of Peruvian Bark or Quinine is especially valuable as a 
febrifuge and tonic to European residents. The most valuable 
kinds appear to be C. micrantha, C. succirubra^ C. Calisaya^ C. 
officinalis^ and their varieties Bonplandiana^ Uritusinga^ and 
many others. Cinchonas are readily propagated from cu|^ngs 
of the partially-hardened young growth, or grafting such cut- 
tings on bits of root in a genial bottom-heat is also successful. 
Imported seeds germinate readily in heat. In their native 
country (Peru), and also in the Indian Cinchona plantations, 
nearly all the species seed freely, and many accidental hybrids 
are said to have originated in cultivation where the different 
kinds are mixed in the same plantation. From an interesting 
paper in the ‘Journal of the Linnaean Society,’ 1870, j). 475, we 
learn that the Cinchonas have long been known to produce 
dimorphic flowers; and this is \rell known to the Peruvian 
Spaniards, by w^hom the plants are named macho or hembra, 
according as the male or female blossoms are prominent on tbe 
branches of any single tree. This dimoq)hism seems to be a 
special provision to secure cross - fertilisation, as has been 
shown by Darwin and other observers in the parallel cases of 
Primula^ Oxalts, and many other ’ plants. In the Cinchona 
plantations of Madras, nearly all the most valuable kinds are 
grown together ; they fruit freely, and numerous seedlings 
are raised to supply vacancies, .j^mong these seedlings, the 
author of the paper above cited (J. Broughtdh, F.C.S.) noted a 
plant of great beauty which had the general habit and luxuriance 

Q 
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of C. succirubra with the lovely purple tints and velvety appear^ 
ance characteristic of the Grey Barks.” On analysis, its bark 
-ijrwhich was lighter in colour than that of C. suedrubra — 
yielded 1.45 per cent of nearly pure cinchomne^ instead of about 
3.00 per cent of alkalotd^mzmly consisting of quinine and 
cinchonidine, as in C. succirubra of the same age. This plant 
was picked up under a tree of C. micrantha as a natural seed- 
ling, while close by were trees of C. succirubra^ which flgwer at 
the same time. Another supposed hybrid variety was found 
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intermediate between the last-named species and C. oj^nalis. 
Other varieties are appearing among tne iseedling trees, and 
these are either hybrids or cases of extreme seminal variation, 
some twenty of them being quite distinct from the earlier intro- 
duced kindis. Some of the Indian plantations were stocked by 
plants raised on the spot from imported seeds ; and bearing in 
mind tiie dimorphio charaG||^ of the flowers, it is possible the 
seeds of these might have been cross-fertilised with pollen from 
other allied forms in their native woods. The diiKerent Species 
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$x^ found to yield extracts $y^ 

tematic cross-fertUif^ation 6 t at 

improving or ^augniendng iihit.mimm 
these plants. . ‘ 

Ck>fon.^The most use^‘il||Ai pbtnt in this genus 

is C arMca^ from the tw6«seeded bfIKies of which coffee is 
prepay by toasting and giinding. This plant is a native of 
Ab^sinia, whence it was long ago introduced to Arabia by the 
Arabs, and cultivated in Yemen \ and for two centuries Arabia 
sullied all the coffee in coinmerce. About the end of the 
seventeenth century the Dutdi succeeded in transporting it to 
Batavia, whence a solitary plant found its way to the Botanic 
Garden at Amsterdam, and in 1714 a plant was given to 
Louis XIV. It is a disputed point whether the French or 
the Dutch first introduced it to the western hemisphere. 
One account says the French introduced the culture of this 
plant into Martinique in 1717, while another historian asserts 
that the Dutch had previously taken it to Surinam. In either 
case, it is certain that we are indebted to the progeny of the 
solitary specimen which had been propagated from the Amster- 
dam garden for all the coffee now brought from Brazil and the 
W. Indies. This is, however, only one instance in which in- 
telligent propagation in our botanic gardens at home has bene- 
fited the colonies to an almost incredible extent. Ke^ahas 
been the intermediate resting-place for most of the Cinchona 
plants introduced by that indefatigable traveller, Mr R. Cross, 
from Peru to India ; while in the Edinburgh Botanic Garden 
the Ipecacuanha plant ( Cephaelis) has been increased for ex- 
port to India in a very intelligent manner ; and at the time I 
write, Mr Bull has a fine batch of seedlings of Liberian coffee, 
which has a larger berry, and is said to be otherwise superior 
to the ordinary kind. Coffee is readily propagated by sowing 
the seeds or berries in a genial bottom -heat of 7o°-8o®. 
Cuttings will root in a close case, but not so quickly as if 
grafted on thick bits of root well furnished with fibres at the 
lowe?: end. Wherever this shrub is largely grown, seed is the 
method generally adopted. 

Oardenia (Cape Jasmine ). — \ favourite genus of West 
Indian and African flowering stove - shrubs, represented in 
our gardens by G, radicans^ florida^ G intermedk^^ G* 
StaHl^ana^ G. citriodoray and one or two others, the double^ 
flowered forms of G, radUans and G* Jiorida bei^^ most 
generally grown for the sake of tjieir pure-white delkiously- 
perihm^ flowers. All the species are readily propag^ed by 
cuttings of the ripened wood, or by herbaceous cuttings in 
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spring. Seed may be obtained from well-grown plants of the 
single - flowered kinds, but cross - fertilisation is necessary. 
Imported seeds may be sown in light sandy soil in a bottom- 
heat of 70° to 80°; but if the object is merely to reproduce the 
plants, then cuttings are in every way preferable. Small 
flowering-plants of G. radicans^ G. florida, or G. Fortunei may 
easily be obtained by taking off the branches of a large plant 
after the flower-buds are set, and striking them separately in 
small pots, in the gentle bottom-heat of a close propagating 
case. Every branch will root readily in a week or two, and 
they may then be removed to a warm stove, and placed 
near the light to open their flowers. 

Ixora. — A showy genus of stove - shrubs, principally E. 
Indian, readily propagated by cuttings of the young w'ood 
inserted in sandy soil, and plunged in a bottom-heat of 70° to 
80°. Seeds may be obtained from" nearly all the species by 
fertilising the flowers, although not unfrequently seeds are 
produced without artificial assistance. Mr Fraser of Lea 
Bridge has raised some very beautiful orange-flowered varieties 
from seed, /. Fraser i (1874) being one of the best. Messrs 
Cole & Son, Withington, Cheshire, also raised a fiite pure 
white-flowered hybrid (/. aiba x /. coccinca) a few years? ago, 
which was distributed in English gardens under the name of 
/. Cold (1870). There seems every reason to believe that 
this genus will be much improved, as seedling plants vary 
much in habit and colour. /. JVtlliamsu, /. amabilis (/. 
floribunda-nana\ and /. Prince of Orafige^ are also seminal 
varieties, raised about 1873-74 by Mr Fraser. In speaking of 
these new varieties, the ‘ Florist ' says : “ It is somefhing new to 
treat the Ixora as an annual. Nevertheless, Mr Fraser gets 
seedlings to bloom freely at about one year old, the plants 
yielding many new tints of colour, no two coming exactly 
alike. This method of growing dwarf, bushy, free-flowering 
examples of the Ixora, is worthy of adoption in establishments 
where plants of this kind are in demand for decorative or for 
market purposes.” Jxora coccinea was introduced in 1690, but 
having been lost it was again propagated from imported seeds 
in' 177 s (see * Bot. Mag.,' t 169). IxStas^may be grafted in 
a warm humid case with facility, either by whip, splice, or 
veneer grafting, and this plan is very useful in renovating 
exhibition specimens. 

Bogeria. — K small group of herbaceous plants or shrubs, 
represented in our gardens by Rogeria gratissime^ and one 
two omer less well known species, principally natives of the 
African continent. Rogeria may be propagated qther by 
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seeds or by cuttings of the young growth m heat Ji, 
hybrida is a garden hybrid obtained in Belgian ^^ardens, 
sent out by Mr W. Bull, and useful for the sake of its pink 
fragrant dowers. Parents not knoWiii ' 


The Spider-Wort Yhmvi {Commelynacec^). 

A small family of erect or scandent and mostly evergreen 
tropical herbs, represented in our gardens by various species 
of Tradescantia^ Commelyna^ Cyanoiu and Dichorisandra, 
The hermaphrodite, triquetrous flowers are commonly white, 
blue, or purple in colour, and are generally distinguishable 
by the beautiful silky hairs which clothe the filaments. 
They are ‘l:hie“fly natives of the East and WesT'^TiTdies, 
New Holland, and Africa, a few occurring in North America, 
but none in Europe or North Asia. They are readily 
multiplied by seeds whenever obtainable, and these should 
be sown as soon as ripe on pans of well-pressed light sandy 
compost, after which cover with a green pane of glass or 
a sheet of brown pap^r, and place on a gentle l)ottom- 
heat to germinate. Division is practicable in the case of 
Tradescantias and’ Dichorisandras, while cuttings of the young 
and partially - hardened growth root freely in a close case. 
The hardy Spider -worts arc readily multiplied by careful 
division. 


The Aster Family ( Coviposito^). 

The largest of all the great orders into which botanists 
divide plants, nearly 9000 species being known, and these 
are distributed over nearly the whole surface of the earth. 
It is interesting to observe the curious structure and growth 
of the bilobed style in nearly all Composites. If the disc- 
florets of a single Dahlia (see fig. p. 254) or a Daisy be examined, 
it will be seen that the five anthers are syngenesious — that is, 
joined together alt their margins in such a manner as to form 
a short tube ; and owilfe to the slower or later development of 
the style, it is concealed below these anthers until they are 
ready to discharge their pollen, and just at this time it com- 
mences its upward growth through the tubes formed by the 
anthers, its two lobes being firmly adpressed so as to prevent 
any pollen lodging on their inner faces (stigmatic surface). The 
t8p of the style thus presents a knobbed or club-shaped appear- 
ance, and is set with stiff, sub-erect, short hairs or bristles, the 
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apparent use of which is to brush the pollep from the introrse 
anther-cells, and to carry it upwards out of the doweMube, 
after which it is blown by the wind or carried by insects on to 
the receptive stigmas of |iie older outer dowers of the same 
disc, while the stigmas ii^ich have thus assisted their older 
brethren are themselves fertilised in like manner by the 
development of the inner dowers. A close examination of a 
Daisy or Sun-dower, or any other single-dowered Composite, 
will show the process going on in all its stages. Some 'plants 
which bear their dowers in spikes also develop the sexual 
organs in each dower unequally, the anthers shedding their 
pollen before their attendant stigma is receptive, so that it is 
left to be fertilised by the pollen which falls or is carried by 
insects from dowers higher up the spike (see Agave). Many 
Composites are naturally hybridised, as is shown in the genus 
Carduus ; and in gardens we have hybrid races of Zinnias. 
while the cross-bred and seminal forms of Dahlia, Chrysan- 
themum, and Aster are innumerable. Here again we see that 
the flowers of Composites, although hermaphrodite and arranged 
contiguously, are practically moncecious ; and wherever this is 
the case with hermaphrodites, as a rule we find hybridism to 
be comparatively easy. This order affords many ornamental 
plants, especially annual and herbaceous Asters, Chrysan- 
themums, Zinnias, Marigolds, &c.; while from a culinary 
point of view the order is interesting, as affording such plants 
as Artichokes, Lettuce, Salsify, Scorzonera, Skirrets, Endive, 
Succory, and other vegetables. Many species are used 
medicinally, as the common Chamomile ; and some few are 
acrid or poisonous. Perhaps no order is more productive of 
perfect seeds than this, if we except Graminece (grasses and 
cereals), and this has doubtless enabled them to increase 
and multiply to the present enormous* extent. There is 
scarcely a single species which cannot be readily increased by 
seeds sown either as soon as ripe or in the spring. Those 
which do not seed or rather flower freely, may be propagated 
by cuttings or division. The woolly-leaved Composites are 
best and most readily multiplied from seeds : if cuttings have to 
be resorted to, however, insert them in ailry medium, and place 
them on an airy shelf fully exposed to the iun, as they are apt 
to damp off, as is well known to be the case with the silveiy- 
leaved Centaureas of the C. (ragusind) candidissitna group. 
The same remark applies to the fleshy-leaved or succulent 
species, such as Kleinia^ Othonna^ Mikania, Senecio^ 
Mesembryanthemum, and others. One of the most beautifttl 
Composite plants we have seen for the purpose of table decora- 
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tion is a hybrid Sonchus, raised betvi^en SoncfttH Imniatus and 
S. gummi/er^ in the garden ^pf W> Wil^gn $aundp&^ Esq* 
These Sonchuses, |rowii^0 la formipil 

to the pot with their el<eigan0Mu^^ vwh are 

almost ttanaparent under objects 
for the purpose above * 

Agdratuin.-^A genus of S<mth Axiaerican Compshes, the 
best known species being A, mmcanum^ which has been exten- 
sively employed as a paleblue or lavender-coloured bedding 
plant. Cuttings of the youhg shoots strike freely in heat, 
either in spring or autumn. Seed is frequently produced, 
especially on pot-plants grown indoors, and it germinates 
readily treated like Cimraria, Several dwarf-growing varieties 
have been obtained from seeds or sports. 

Aatera. — A large genus of herbaceous plants, popularly 
known as “ Michaelmas Daisies,’* and very ornamental during 
the late autumn months. The most showy kinds are A. 
7iov(£-angUcB^ and its rosy and purple flowered varieties, A. 
cassiarabicus^ A. tiirbinellus^ and A, im^sicolor. There are few 
late-flowering hardy plants which would repay a little extra 
trouble and attention on the part of the hybrid! ser better than 
these. One of the best of all the late-flowering species is the 
white and lilac flowered A. versicolor — a fresh small plant, little 
over a foot in height, and yet as showy in its way as the large- 
growing kinds, some of which attain a height of from six to 
eight feet in deep rich soils. To obtain ripe seed from the very 
late kinds, it would be necessary to pot them, and remove them 
to a dry sunny greenhouse ; and as a compact-habited seed- 
bearing parent, A. versico lor would undoubtedly be the best 
dwarf kind. This mighTbe crossed reciprocally with A, novo^ 
atiglioe^ and its varieties pulchellus or roseus or A. turhinellus ; 
and the result, if wC mistake not, would be a hybrid race far 
better and more ornamental than nine-tenths of the species 
or forms now grown. Indeed it is questionable whether this 
plant would not rival the Chrysanthemum in a few years as a 
pot-plant for winter-flowering, if cross-breeding were intelligently 
carried out. Even seeds, collected from the best forms, might 
produce many impro^pd varieties, for these flowers are much 
visited during sunny weather by bees, flies, and other insects, 
and doubtless cross-fecundation is, through these, accidentally 
effected. At any rate, here is an open field for some intelligent 
cross-breeder to try experiments, which may be easily con- 
ducted, even by a beginner. 

• Two or three hundred kinds from North America, China, and 
North India are named in books as species, but most of these 



248 GENERAL REVIEW. 

are merely natural seminal varieties.* They all seed freely, and 
are readily propagated by cuttings of the young growth during 
the summer months, inserted in pans and placed in a close 
frame, or pricked into a thin layer of sand on a north border 
and covered with a hand-light. The China Aster is A. (Calli- 
stemma) hortensis^ and is readily multiplied from spring-sown 
seeds in heat, planting out after all danger from frost is past. 
There are two distinct strains or races; the “ French, in which 
ray florets only are developed — and the “ German,**’ or 
“Quilled,” in which the florets of the disc form a rounded, 
cushion-like mass. The late Mr Betteridge, a well-known 
florist, imi)roved the “ Quilled ” varieties considerably. 

Chrysanthemum. — A well-known and beautiful genus of 
decorative plants, introduced to this country from China, where 
they have long been cultivated, as also in Japan, whence Mr 
Fortune introduced the long-quilled ‘Japanese varieties now so 
popular. Two species* — C. leucanthammi^ the “ Ox-eye Daisy ” ' 
of our meadows, and C. segetiun, or “ Corn Marigold ” — are 
common weeds in this country. The Chrysanthemum, C. vidi- 
cum (or Pyret/irum sinensc of some botanists), was much im- 
proved by the late Mr Salter of the Versailles Nursery, Ham- 
mersmith, as also by Mr Forsyth of Stoke Newington, and 
other cultivators. There are three or four sections, as “ Large- 
flowered,” “Small-flowered,” “Anemone-flowered,” and “Ja- 
panese.” Several other species have been introduced, as C, 
grandiflorum from the Canaries, C. pinnatifidiim from Madeira, 
C, fruticosum, with elegantly-cut glaucous foliage and white 
daisy-like flowers, and others ; and it is a little singular that 
hybridisers should never have effected a cross betweep some of 
tjiese and the Chinese or Indian species. The original form 
of C, indicum does not appear to be grown in our gardens ; but 
the Chinese and Japanese have doubtless grown and imptoved 
its varieties for ages before we obtained some of their garden 
forms. Naturally the Chrysanthemum has a leggy habit, and is 
apt to become bare at the bottom ; and although we can over- 
come these drawbacks by a systematic course of good culture, 
it is none the less desirable that a cross should be effected 
between this and some better-habited {^t. Cuttings tak^n 
off in spring strike readily in a, close frame, o^feven in the open 
air in May, if -inserted on a shady border and covered with a 
hand-glass. Chinese gardeners graft some Chrysanthemums 
on a species of Artemisia as a stock; and, so treated, they are 
said to grow more vigorously and flower better than on their 
own roots. It would be interesting to know the exact species 
of Artemisia employed ; but doubtless some of the, strong- 
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growing species known to us would answer equally well. 
Seeds, as m the case of Dahlias, should be saved plants 
from which the flowers have beer^ thinned. A jhy sunny pjant- 
house is best in which to grow Che seed-bOaring plants, as 
of all flowers this is most apt to suffei^ from dampness in the 
atmosphere. 

Seeds should be sown in February in pans of light earth, 
covered with a jiane or bell-glass, and placed in a genial heat 
of about 65°. Like most other Composite seeds, they germi- 
nate readily, and should then be placed on a shelf near the 
light. Prick off into pans an inch or more apart, as soon as 
they can be handled ; and if afterwards potted in well-manured 
sandy loam, and placed in the open air in June, they will flower 
the first year. 

Cineraria. — A genus of winter and spring blooming de- 
corative plants, which have long l)een popular m our gardens. 



Hybrid Ctnernrias 


Cineraria cruenia (see * Bot. Mag.,’ t. 406) was introduced from 
the Canaries in 1777, and from this plant we may date out 
greeuhouse Cinerarias, it having been the parent together with 
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C. aurita, an old slender-habited plant like a purple Groundsel 
(see ^Bot. Mag.,’ t. 1786). C. lanata is a large-flowered rosy 
species from Africa (see ‘ Bot. Mag.,’ t. 53), and is doubtless one 
of the parents of our present cross-bred races. Cinerarias are 
readily i>ropagated by seeds, which germinate very freely, and 
self-sown seedlings often appear abundantly on the pot-tops. 
Seedlings of excellent quality may be perpetuated from offsets. 
Several species of Cineraria have yellow flowers ; and a race of 
golden-blossomed hybrids of neat habit would be invaluable for 
contrasting with the purple, rosy, blue, or white kinds. 

Double-flowered Cinerarias were introduced to our gardens 
from Germany in 1874, and Mr Moore thus alludes to then; 
in the ‘ Florist : ’ “ Double-flowered Cinerarias are not absolute 
novelties, for we remember having seen exhibited in London, 
in 1861, by Mr Kendall of Stoke Newington, a variety called 
C. rosea plena ^ to which a commendation was then awarded, 
and which was a very pretty, compact-growing, double flowered 
variety, with the flower-heads of a magenta rose. Whether that 
was lost or not, or did not peri)etuate itself, we do not know, 
but it was not seen again in public ; nor has a double-flowered 
Cineraria appeared since that time, so far as we are aware, till 
this year (1874).” 

Dahlia ( Geor^s^ind ). — A well-known genus represented in our 
gardens by the varieties of two Mexican species — D.frustranea 
and D, superflua, 

A correspondent of the ‘ Garden’ (1874) gives the following 
interesting history of the Dahlia : The first mention of the 
plants occurs in Hernandez, who published a history of Mexico 
in 1651, and who figured two separate species. Manonville, 
who was employed by the French minister to steal the cochineal 
insect from the Spaniards, was the second to iKJtice its exist- 
ence. The first scientific description was given by the Abbd 
Cavanilles from a specimen which flowered at Madrid in 1790, 
who named the plant after his friend Andrew Dahl, the Swedish 
botanist. The Dahlia was sent to Europe from the Botanic 
Gardens of Mexico to the Royal Gardens, Madrid, where it 
first flowered in 1789, from whence it was introduced to Eng- 
land by the Marchioness of Bute in the same year ; but this 
single plant speedily perished, and it did not ^igain appear in 
this country till the old single variety coccima was flowered by 
Fraser, at Chelsea, in 1803, ^d figured in Curtis’s ‘ Botanical 
Magazine,’ plate 762, Inis plant also perished. Meantime 
Cavanilles sent specimens of the three varieties then known to 
the Jardih des Plantes, in i8o», where they were successfully 
cultivated; and numerous varii^ies were produced in PVance 
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between that date and 1814, when, on the return of peace, the 
improved flower created % great sensation among G^lish visi- 
tors to Paris, which led to large impi^rtations of the root during 
the ensuing winter. Lady sent seeds, not roots, from 

Madrid in May 1804. Tlie first pli|nt flowered at Holland 
House in September following, and was figured in Andrews’s 
‘ Botany.’ The seeds ripened in 1805, and were generally dis- 
tributed in 1806. The original plants at Madrid do not appear 
to have yielded many varieties — not more than three are men 
tioned. Humboldt, however, who found the plant growing in 
sandy meadows 5000 feet above the sea, sent home fresh seed 
from Mexico in 1804 to Paris and Berlin, from which the 
numerous varieties subsequently obtained were derived. The 
first double flower was produced at Berlin in 1809; and even so 
late as 1818 Sabine was told of a double white, but ‘doubted 
its existence.’ It is interesting to remark that l)e Candolle 
expressed his opinion that we should never see a blue Dahlia, 
on the ground that blue and yellow, being the fundamental 
types of colour in flowers, mutually exclude each other.” 

There is a race of very pretty little small-flowered or Pompon 
varieties, and some of the small single-flowered scarlet varieties 
are very beautiful. D, imperialis (see ‘Bot. Mag.,’ t. 5813), a 
large tall-growing species, was introduced to this country about 
1867-68, and first bloomed in the Royal Horticultural Society’s 
Gardens at Chiswick in 1869-70. Nearly all the species and 
varieties are tuberous-rooted, and are readily propagated by 
herbaceous cuttings, division, or by herbaceous grafting on 
tubers of common kinds. Old tubers placed in a genial 
bottom-heat in spring yield plenty of cuttings, which, when 
taken off with a heel in February or March, when 4 or 5 inches 
in length, root freely. They may be potted in any light com- 
post, and should be plunged in a bottom-heat of 75^ or 80°. 
When well rooted they should be hardened off preparatory to 
planting out after all danger from frost is over. Grafting is 
useful where it is desirable to give seedlings or delicate varie- 
ties a good start by working them on a rooted piece of the 
tuber of some common variety. A slice of the fleshy bark is 
taken off each side of the cutting-like scion or graft, and a 
corresponding slit or cleft having been made in the stock, the 
two are fitted together as shown in the illustration on next page ; 
and, after being firmly bound, the two are potted in warm soil, 
and plunged in a gentle bottom-heat, until a union is effected* 
The lower point or heel of the scion is left ex^ed, and not 
unfrequently emits roots itself, after a union with the stock has 
been effected imperialis was grafted by the late Mr 
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Salter on some of the small-growing varieties; and this 
stock had a dwarfing effect, the plants so treated having 
flowered in a much smaller state than others grown on their 
own roots. New varieties are only to be obtained from seeds 
saved from good sorts. 1 he following is Mr Keynes’s advice, 
as given in the ‘Gardeners’ Chronicle,’ October i6, 1875, p. 
495 • Towards the end of summer, when the raisers of seed- 
ling Dahlias are turning their attention to the harvesting of 
seed, it is well to recall a caution given some years ago, 'that 



‘so surely as the grower leaves many blooms on a 'plant, so 
surely will those blooms fail to produce seed.’ The invariable 
rule is to cut the plants pretty much to pieces dfeout the middle 
of September by freely thinning them out, for by this date the 
Dahlia shows are over. Only the buds that are coming into 
flower are left, and as an invariable rule these yield seed in 
abundance. It would appear that the earlier blooms of the 
Dahlia do not as a rule produce seed, and the moment (so 
states Mr Keynes) a plant begins to seed, its flowers cease to 
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be so perfect. Fine blooms and th$ production of seed cannot 
go together. The stojjpage of growth in the plants by keeping 
them thinned out is said to largely determine the production of 
seed. At the middle of Odmor, or when die season is so far 
advanced as to risk any danger Iron? the frost, the seed-pods 
are cut away with a stem some 6 or 8 inches long, and the 
practice is to tie them up in bundles, a half-a-dozen or so to- 
gether, and hang them up in a dry loft or greenhouse, and use 
fire to finally dry the pods, should the weatl^r be continuously 
damp and wet.* As soop as dry enough, the seeds are rubbed 
roughly out of the pod, put into paper bags, and hung up in a 
diy place, and cleaned at leisure for sowing in early spring.” 

Sow the seeds in February in well -drained pots or pans of 
rich sandy earth in heat, and prick them off into pots when 
sufficiently large. After all danger from spring frosts is over, 
plant the young seedlings out in beds of light rich earth, where 
they will grow rapidly, and flower the first or second year. 
Select the best flowers, and throw away the bad ones, or keep 
the tubers for stocks on which to graft new kinds in the spring. 

Dahlia {Georgina) coccinea (see ‘ Bot. Mag.,’ t. 762 ; see also 
t. 1885, a and b) appears to have been one of the first of the 
cultivated kinds, and bears single flowers of a bright scarlet 
colour, the disc-florets being golden yellow. 7 'his is now in 
cultivation as a showy border jilant, and is supposed to be the 
original kind whence our improved florists’ varieties were ob- 
tained; but there are scarcely any modern forms that at all 
approach it in brilliancy of colour, if we except ‘‘ Charles Back- 
house.” It flowers late in the autumn, seeds freely, produces 
a copious supply of potent pollen, and ought to be invaluable 
to the hybridiser in improving the colour of existing varieties. 
It is questionable whether this is a genuine species, for I find 
the florets of the ray very irregularly developed, some being 
quite sterile owing to the suppresssion of the stigmas, while in 
some flowers I find the stigmas partly normal and partly pet^- 
oid. Hybrids between this brilliant old plant and D, imperialism 
a tall-growing species, with snowy, long-petalled, bell-shaped 
flowers, ought to give a most gorgeous race of varieties quite 
distinct from those now in cultivation, and far more elegant in 
form and brilliant in colour, especially for conservatory decora- 
tion during winter, or for culture in the open air. Attention 

The stems may be cut on the approach of frost, and placed in bottles 
of water in a warm, dry, and sunny vineiy, where the seeds will ripw 
better than if left in the open air ; or, perhaps, flowering shoots wl^n 
bud might be rooted by circumvallation, or as cuttings, and removed to a 
dry sunny house to flower and ripen their seeds. 
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ought to be paid to the Dahlia as an indoor plant, for which 
it would rival the Chrysatithei^utii, and its colour^ are much 
brighter. In the open air in our climate the Dahlia is cut 
down by the frost just as it aiMtes its full perfection ; but by 
striking cuttings, or grafting kte in thAseason, we might obtain 
dwarf plants in pots for winter blooming in a sunny greenhouse, 
either for decorative, hybridising, or sefed-saving purposes. 

A new species (D. gmcilis\ discovered in Mexico by M. 
Roezl in 1873, deserves the attention of the intelligent hybrid- 
iser. It appears that the brilliant single flowers are .similar to 
those of Z>. cocdnea; but the whole plant is much more elegant 
in habit, and has finely-cut foliage like Cosmos bipinnatus^ not 
simply pinnate as in Z). cocdnea. It is to be sent out this year 
(1876) by M. Lemoine of Nancy. . D, Dccaisneana is another 
elegant species similar in habit to D, cocdnea; but the ray 
flowers are deep lilac-purple, with a yellow disc. 

To show the estimation in which new Dahlias of superior 
quality were held thirty years ago, we may remark that for the 
entire stock of a large-flowered, dark-shaded red variety raised 
by C. Sainsbury, Esq. of Swainswick, near Bath, Messrs W. 
(j. Drummond of the same place paid the raiser 100 guineas. 
This variety was named “ Beeswing,’' and was sent out in 1845 
at half a guinea per plant. 

Lactuca. — A genus represented in our gardens by the numer- 
ous forms of Lettuce produced by culture, seminal variation, 
and selection. In 1874, M, Naudin obtained a hybrid be- 
tween Lactuca virosa and the cultivated variety of Z. sativa 
known as the “ Dutch Cos.” 

“ The hybrid of the first generation was fertile, and from its 
3eeds issued a progeny exceedingly variable, but in which the 
characteristics of the two species were mixed in varying degrees. 
Twenty of these were reserved for future study. Of these 
twenty no two were alike. At the same time, while there was 
so much variation, so strange an intermixture of the characters 
of both parents, there was no new character produced — nothing 
which might not be met with in one or other of its parents. 
The variation, great as it was, was confined within limits which 
were never overstepped. If we may be permitted the compari- 
son, M, Naudin’s protean Lettuces were like the coloured frag- 
ments in‘ a kaleidoscope — ^nevef twice alike, although always 
consisting of the same elements.” — See * Gardeners’ Chronicle,’ 
187s, P- 748* 

Senado {Groundsels).— h genus of free-growing annual or 
perennial plants, principally natives of temperate countries, and 
yeptesented in our gardens by several species. ’ S. eUgms (see 
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^ Bot. Mag./ t. 238) is one of the oldest exotic species, and Was 
introduced to our gardens about the year 1700, and its double- 
flowered variety is still occasionally grown as a flower-garden 
plant. It is a native of the Cape, and may be propagated from 
cuttings, or occasionally from seeds which arc produced by 
semi-double-flowercd individuals. S. mikamides^ or “ German 
Ivy,” is a fresh, green-leaved, scandent species, also from the 
Cai)e, and it is much used in North Europe and in Ameri.ca as 
a room or window ornament. S. macroglossus is also a Cape 
species, with glossy ivy-like foliage, and large eight-rayed pale- 
yellow flowers fully two inches in diameter (sec * Bot. Mag.,^ t. 
6149). By far the noblest species in cultivation, however, is 
Senccio pulcher (sec * Bot. Mag.,’ t. 5959), which grows from two 
to four feet in height, bearing large i)urple-rayed flowers nearly 
three inches in diameter, each having a dear yellow disc. The 
intelligent hybridiscr will do well to keep his attention fixed on ^ 
this noble Composite, as seminal variation and superior culture 
may be ])Otent enough to originate new forms of it, especially 
if aided by cross-fertilisation or hybridism. It is a Imlf-hardy 
species from South Brazil, and flowers late in the autumn, just 
before the frosts. Grown in pots in a warm sunny greenhouse 
or conservatory, its flowers rival in size and brilliancy those of 
the Chrysanthemum. Root-cuttings grow freely. 

Tragopogon {Salsify), — A well-known genus of Composites, 
principally natives of Europe and the temperate parts of Asia. 
T, porrifolius is the common Salsify, a biennial, native of Eng- 
land and Europe. Readily propagated from seeds, this crop 
requires two years to complete its growth. Linnaeus obtained 
a hybrid ( 2 \ hybfddum) between T, pratense and T, porrifolius 
in 1759. He fertilised the flowers of 71 pratense with his own 
hand (after having emasculated its own flowers) with the pollen 
of T porrifolius ; and from the seeds which resulted from this 
cross, 71 hybridum was raised — ^this plant being* intermediate, 
and bearing purple flowers, the florets being yellow at the base. 

Zinnia. — A showy genus of Mexican annuals, represented 
in our gardens by numerous forms of Z. elegans, and ijnore 
recently by a hybrid race between Z. elegans and Z. Ghieshreghtiiy 
a yellow-flowered plant known in gardens under the names of 
Z. Haageam^ Z. aurea^ or Z mexicana. All are readily proj^^ 
gated by seeds sown in heat in March, or in the open air in 
May. These plants have been much improved in French and 
German gardens. ' M. Ldon Lille, Cours-Mourand k Xyon, 
hybridised Z* Ghiesbr^ktii with pollen of Z. el^ans in 1864* 
and the twenty or thirty fertile seeds obtained by this union 
produced about twenty plants, only one of which was remark- 
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able. This was vigorous, of good habit, and bore a profusion 
of rich orange flowexs, the ray dorets tipped with sOarlbt. In 
habit and foliage this hybrid resembled the female parent/ and 
the influence of the male pgawf shown by the size and 
colour of the flowers. Dtiripg the s#nmer and autumn this 
new seedling flowered freely ; but only a few fertile seeds were 
obtainable, and these, §own in 1867, produced seventeen plants, 
all distinct from each other- — some, however, resembling the 
male, and others the female parent. Four of these were very 
distinct, and more beautiful in form and colour than either 
parent, and these were selected as seed-bearers ; and in t868 a 
numerous progeny was obtained, and ten or twelve of the best 
are far superior to anything seen in this genus before, the flowers 
being large, finely shaped, and of variable and very beautiful 
colours. 

In 1875 Messrs Haage & Schmidt, the celebrated seed- 
growers of Erfurt, Prussia, sent out a new double hybrid Zinnia 
obtained by crossing the above-named species. This new 
hybrid is named Z Danvimi^ and four of the most distinct 
forms have been selected for distribution — viz., Z. Darunmi 
tnajor^ bearing large, double, self-coloured flowers, two inches 
across ; Z. Darwtnii vittata^ bearing striped flowets ; Z. Dar- 
winii^ bearing double cone-shaped flowers ; and Z. pyramidalis 
vittata. In colour the flowers of all these varieties vary much, 
the principal shades being orange, yellow, scarlet, crimson, 
rosy-purple, white, yellow with white, purple, or crimson flakes, 
&c. This race is quite distinct from the numerous beautiful 
seminal forms of Z. elegans (see ‘Card. Chron.,' 1875, P- 7^2). 


The Pine and Fir Family {Conifera), 

This is an important family of evergreen or deciduous 
trees, represented in northern or temperate countries by 
A^ies (Firs), Finus (Pines), Cedn^s (Cedars), Juniperus (Juni- 
pers), Taams (Yews), and others; while in Australasia and 
Soulm Amex^ these hardy kinds are replaced by Araucaria^ 
Emassa^ Damtmxray Dacrydiuniy and Podocarpus, From an eco** 
nomic point of view many specifes are valuable as furnishing 
timber, resin, oil, pitch, and turpentine ; while as ornamental 
trees or shrubs tihey add considerable beauty to our g^en 
lamdscapes. The fibres of coniferous woods are curiously 

e ad, and form mteresting microscopic objects. Among the 
^ ornaxnenjtAl Mads found in gardens^ we may name Ahi^ 

R 
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Dot^iaslif A. pinsapo, A, nobilis, Araucaria txcelsa^ A. imbrh 
cata, Cedrus deodara, C, atlaniica^ C, libani^ Pinus pi^a^ P, 
pinaster^ P, longifolia^ and many others ; Taxodium sempervirens^ 
T distichumy Wellingtonia giganteay Salisburia adiantifoluiy and 
very many others, all more or less beautiful. Conifers are 
readily multiplied by cuttings, layers, or seeds; while the golden 
or variegated forms of Taxus, Cupressus, Thujopsis, &c.^ are 
generally reproduced by grafting on stocks of their respective 
green-leaved or normal kinds: Seedlings form the best stocks, 
but where they are not handy, cuttings may be substituted. 
The common Larch {Larix europad) forms a good stock for 
the Deodara and Cedar, as also does Cedrus atlantica* 

Every one who raises Conifers from either home-grown or 
imported seeds is well aware of the diversity of colour and 
habit which the seedling plants assume. This is particularly 
observable in Lawson’s Cypress; but Abies, Wellingtonias^ 
Araucarias, and Piceas show the variation in a scarcely less 
marked degree ; and many of the most beautiful forms of Yew, 
Abies, Cupressus, and Thuja have been originally either ifitural 
variations selected from the seed-bed, or sports perpetuated by 
grafting the variegated branches on a plant of the green or 
normal form of the species as a stock. Up to the present time, 

I believe I am right in saying that we have no hybrid Conifers 
— that is, no garden hybrids raised by artificial fertilisation ; for 
there can be but little doubt that Conifers, being mostly gre- 
garious and furnished with such ample supplies of easily-wafted 
pollen, are often cross-fertilised or even hybridised in a state of 
nature: and another point in favour of this cross-fertilising 
process having long taken place is, that imported seeds produce 
such a diversity of offspring. There appears to be no valid 
reason why we should not raise hybrid Conifer^ in our gardens, 
now that we have so many fertile or cone-bearing specimens of 
the rarer and more beautiful kinds ; and I strohgly urge those 
who have the opportunity, to make experiments in this direc- 
tion. By crossing the more beautiful and tender kinds with 
hardier species, we might obtain hardier races ; and if of addi- 
tional beauty of leafage or habit, so much the better. Again, 
some rare Conifers produce ample suppli^l of pollen before 
they bear fertile cones, and by using this pollen to fertilise 
older cone-bearing trees belonging to the same or. an allied 
genus, good results might be obtained. No matter, however, . 
whether success or failure is the result, the careful ^artjiidal 
fecundation and cross-fertilisation or hybridisation of Conifers 
is well worth attention from cultivators, as it appears to be as 
yet an untrodden path to horticulturists. 
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The fertilkation of Ta^ emS Cupresmt itii InhBresting. 
It appears that a drop of cloar mucilage is exudiMt fron| the 
orifice at the top of the oviale or young seed bf these plimts. 
The pollen-grains fall ton to#$s muepge, \rtiich retains them, 
and both mucilage and pijiHen^tuber are absorbed into the 
interior of the ovule. According to M. A. de Candolle, 
Vaucher long since pointed out this fact ; and his ‘ Histoire 
Physiologique des Plantes d'Europe ’ contains much valuable 
information of peculiar interest to the intelligent propagator 
ahd hybridiser. 

The Red Cedar i^Juniperus virginiand) has several times 
been observed to have fertilised the female organs of the 
American Arborvitfle ( Thuja occidentalism the issue from 
which is that curious whipcord-branched plant called in gardens 
Thuja jiliformis. This hybrid was produced for the first time 
accidentally in Messrs Loddige’s nursery at Hackney, and has 
since been raised in a similar manner in French gardens (see 
‘Card. Chron.,' 1844, p. 587). 

Hubert remarks : “ There is every reason to believe that 
Thuja and Cupressus have bred together ; and those who look 
to the small difference between them will become satisfied that 
they form two sections of one genus.” 'Retinosporas come 
mostly from Japan ; but one or two of them, or what pass for 
such, are known to have originated from seed of the American 
Arborvitae. M. Carriere, in the ‘ Revue Horticole,^ after a long 
study of them, comes to the conclusion that all the species of 
Retinospora fall into two series, and have been derived — one 
set from the American Arborvitae, the other from the Chinese 
or Japanese Arborvitae {Biota orientalism 

The Fir-trees belong to a well-known family of graceful-hab- 
ited Conifers, very valuable in ornamental or landscape garden- 
ing, and useful as timber-trees, and as the source of turpentine 
in all its forms. All the kinds of Abies are best propagated by 
means of seed. The fully-matUred cones should be gathered 
during the winter season, and exposed either to sun-heat or to 
the gentle warmth of an oven or kiln — ^this treatment being 
requisite in order to readily separate the seeds from the cones. 
The Firs give out their seeds very easily and quickly — much 
more readily than the Cluster «iid Stone Pines, which require 
the gentle application of heat for several weeks, or even months, 
ere their seeds can be separated from the close-scaled cones^ 
The method of extracting the seeds from Ce^r md other Coni- 
fer cones by splitting is tedious, and often injurious to the seeds* 
M. Deldpine, of Angers, states that the plan he adopts is much 
simpler and better. About February the cones are buried at a 
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depth of two feet underground in sand ; they remain thus for a 
month or two, after which the cones scale easily without force, 
and the seeds are then picked out and sown immediately, and 
being swelled, they germinate at once. In the case of all Coni- 
ferae, seeds undoubtedly afford the best mode of reproduction 
whenever they can be obtained ; but in the case of rare and new 
varieties, grafting and cuttings have perforce to be resorted to 
as auxiliary, and in some cases the quicker modes. The cones 
of Cedars are very resinous when newly gathered, and ought to 
be left a year before the seeds are separated, much of the resin 
having during that period passed away hy evaporation. The 
following experiments on the germination of Conifer seeds were 
made by Mr J. Alexander, and are recorded in the * Transac- 
tions of the Scottish Arboricultural Society:’ “In the year 
1870, twenty cones were gathered from each of ten different 
trees, whose ages were approximately ascertained by counting 
the concentric circles in other trees felled beside them. The 
cones were carefully opened, and all the seeds of the ten diffe- 
rent' sorts sown in separate beds, when the following the 
result : — 

“ The seeds of twenty cones from a tree 
300 yearb old pioduccd 10 plants. I 100 yeais old produced 196 plants. 
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It thus appears from these observations that cones should only 
be gathered from trees over 50 and under 125 years bid.” 

The same experiment was again tried in 1871 with other 
trees, when the result was much the same as in'iSyo, 

In a paper on “ Gathering the Cones of Resinous Trees,” 
printed in the ‘Gardeners’ Chronicle,’ 1872, p. 1557, Mr Ellison 
maintains by illustrative examples that the premature gathering 
of the seed tends to weakness in the plants. Foreign seed, he 
remarks, from the native forests, is invaluable when imported 
in fresh-gathered cones, secured from the trees at the con- 
clusion of the alpine winter; but is not wojth having if they 
have been gathered prematurely. Curiously enough, other 
seeds have been found to be much improved if left on the 
plants all winter ; and this is not^y the case with stock-seed. 

The latter end of March, if mild, or the beginning df April, 
is the best time to sow all Conifer seeds ; and it is an ekcellent 
plan to place the seeds in a beg and soak the bag in water, for 
a dey or two, taking care to ^ riie seeds in sun b^ore 
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sowing. The rarer sorts are gdnerally sown In p>t% paai$> or 
boxes of rich moist earth ; and tl# protection of a plior frame 
is given them until they have advanced in ^owth sufficietil to 
be pricked out in lines in the nnrsery-^ds. The more common 
and hardier kinds are, hotte^or, sowi^ at once in nursery or 
seed beds a yard or 4 feet in width. The richer and more 
friable the soil the better ; and the depth at which the drills 
should be drawn must be Regulated by the size of the seeds^ 
say from half an inch to t inch, which in the case of the 
hifger and stronger kinds witt be amply sufficient If these 
de^ibeds are sheltered by hedges of Yew, Juniper* Privet, or 
Beech, ^0 much the better. The seedlings may be lifted about 
a year after they are sown,, or in the April following, and 
pricked out in lines 6 or 8 inches apart, leaving a space of 
about an inch between each seedling plant ; and plants ^o 
treated will be found to have made considerably more progress 
than those left thickly in the seed-beds for two years, an old- 
fashioned plan still largely practised. As a rule, seedling 
Conillks should be lifted every year they are in the seed- 
beds, or until they are either sold or planted out in per- 
manent positions in the woods or pleasure-grounds. If seeds 
are not obtainable, the next best mode of propagating Conifers 
generally is by cuttings, which should be selected from the 
side shoots when the sap is in full motion. They should con- 
sist of last year’s growth branchlets, say 4 to 6 inches in length, 
with a heel of the old wood, which causes them to root better. 
Reiinospora, Taxus, Thujas^ Thujopsis^ Wellingtonia^ Cedrus, 
Cephalotaxus, Cryptomeria, Dacrydium, Podocarpus^ Cypress, 
Libocedrus, Torreya, and many other well-known Conifers, 
are readily multiplied by cuttings like those already described. 
The usual practice is to insert the cuttings or slips in pots, 
pans, or boxes of light sandy compo&t, and place them in a 
cool and shady frame at the back of a north wall or with a 
northern aspect. The more tender species and varieties, how^ 
ever, strike quicker and with more certainty if pricked into 
pots of small crocks having about an inch of sandy soil at the 
top. These, if placed in a genial heat of 75^ to 80°, will have 
emitted .clusters of white fibrous roots in about a fortnight or 
three weeks; but they must be carefully hardened off ancji 
potted singly, after which they may be placed in a cold framo 
and finally planted out in the ordinary way. Seed is Un** 
doubtedly the best method of propagating all Conifers when ft 
is obtainable ; aud cuttings are better, as a rule, than grafted 
iq>6Cimens, as the latter often throw out lateral leaders instead 
Of terminal or erect ones, and these sp^ the symmetry of the 
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specimen. Where the central leaders of Conifers do not 
start away freely, the lateral branches, especially those whi^^ 
grow faster than their neighbours, should be shortened in 
about October. This throws fresh vigour into the leader and 
preserves the symmetry of th^ tree. Many propagators who 
bud Roses or graft fruit-trees with every success, flinch* at 
operating on Conifers, and this without any apparent reason 
except that the plants are a little different in appearance and 
this mode of propagation is but itrely resorted to except in 
trade collections. All Conifers, if not too resinous, maybe 
grafted as easily as a Plum or a Pear. Scions or grafts are 



Conifer Graft (Pmus) prepared 


selected frdm the last summer’s growth, and are grafted on 
stodcs of the same or nearly allied species all through the 
winter months in a genial heat, the stocks being seedlmgs or 
cuttings grown in small pots for the purpose. Terminal 
^fting is practised in the spring;, taking the scions from the 
ti{>$ of the main branches when in a herbaceous stat^. The 
scions may be to a indies in length, and should be inserted 
on the apex of a seedling or rooted cutting Of an allied hardier 
or less valuable species as a stock. This operation is best 
performed in a.heaMl* dose case; or if in the t^en bcdSi 
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|s W mceOmtt stock 
IKHMkhu qtedes hf J^vs 
grow taell on stocks of the dimNutt tj^pes whitfit they most 
aeaihr lesemble. For example, those species and varieties 
which resembie the coraiMH) Scotch Pine syhiestriJ) 



Conner Graft {Pinwt) inserted. 


grow well on that species as a stock, but still better on JP. 
avstriaea ; while P. tnonticQla or P, Lambertiana and their 
allies do better on P. exceha or on the Weymouth Pine {P. 
sirvfitts). P. Pinasttr is a good stock (or P. Lmoniand and 
allied kinds. Cupmsus Lawsdhiam, which is readily propa- 
gated firom seed, and is of clean habit, forms an excellent 
Stock for the dwmf, dense, or variegated forms of lAWsmt’/ 
Cypress. JOtduHa This plant when first intro- 

dnoed bore female fiowe(rs only, but in 1875 male fleers 
awe also brnne on the original sp^men in the possession of 
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Messrs Rovejli of Pallanza, so we may now expect perfect 
seeds for the first time in Europe. Nearly all the Ahe$ or 
Firs take kindly to the common Spruce as a stock ; while 
Biotas and Thujas, as a rule, succeed well on the Chinese 
Arborviue. In the ‘Revue Hprticole,* 1867, M. Briot states 
that Libocedrus tetragona succeeds as a scion on Saxe^hm ; 
and its habit, in consequence, becomes changed into a wide^ 
spreading head instead of forming a narrow cylindrical cotumnu 
Chamctcyparis obtusa pygmaa^ graftid on C. Boursieriy grows 
erect; while if worked on Biota or Thuja, or if propagated 
from cuttings, the plants spread horizontally on the ground. 
Psmdolarix Kampferi is best propagated by grafting scions 
on its own roots, moderately thick pieces well furnished with 
fibres giving the best results. This mode mi^t be used with 
advantage in the case of other rare Conifers which are 
difficult to propagate by cuttings. Salisburia being a dioecious 
Conifer, grafting here, as in the Ai^cuba, serves to unite the 
two sexes on the same plant, and thus insure its fertility. S. 
bilobay from cuttings or seed, forms a good stock — cleft-grafting 
in March in the open air, or side-grafting in August under 
glass, being alike successful. Grafting is largely practised in 
most of the trade collections of Coniferse, especially for the 
multiplication of variegated or distinct varieties of any species. 
Some cultivators object to grafted specimens of Coniferae ; but 
while acknowledging seedlings to be preferable as a rule, one 
cannot gainsay the evidence afforded by the fine grafted speci- 
mens worked by Mr Fowler at Castle Kennedy, and other 
well-known cultivators of these ornamental plants and trees. 

Sfocks for Conifers . — The following list of Conifers^ will not 
only be of assistance to the propagator, but also shows- the 
natural affinity of the best Imown types of Conifers at a 
glance : — 

Sams or Grafts. Stocks. 

Araucarias . A. imbricataor A. excelsa. 

Cedar Cedrus atlantica or Larch. 

Chatnaecyparis; Thuja sinensis, T. canadensis, or T. occidental's. 

Retinospora Biota orientalis or T. occidentalls. 

ThujopsU Biota orientalis or the last-namqfi Thuja. 

Ciyptomeria *. Ciyptomeria japonica. 

Cypress Cupressus pyramidalis or Biota. 

Juniper s Juniper viipniana. 

^alisDuria Salisburia biloba from seed. 

Yew, variegated Yew seedlings, the Irish yew being preferable, 

Cephalotaxua Ce{dial<’ta)chs. 

Torreya Tofreya seedling or cuttings, 

Libocedrus Thuja sinensis (seed). 

Larch European or American lArch ^ed), 
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imlive^ of Norfolk aOd 3ra2iL the 

Pine*’ or Motd|i||f.Pu«s;le,” is hardy^ arid a xioble^ 
to 0ur gerdehs* M the spedes are readily raised 
miH im|^rted se^s, svhich should be sown in lydl-drained 
pots of rich fibrous loan^ md placed in a pit or moderately 
warm plant-hotise to germinate* Although generally considered 
dioecious, A. imbricata not unfrequently bears male catkins and 
female cones on the same tree, or even on the same branch. 
This has been observed at Bicton, and also in the Earl of 
Shannon’s Pinetum at Castle Martyr, near Cork, in the spring 
of 1867. Like other Conifers, Araucarias may be propagated 
either by cuttings or by grafting. A. imbricata^ A. exceisa, and 
A* Cunninghamti may be propagated from seeds for stocks. 
In order to obtain cuttings, the leader and principal side 
branches should be headed in, the portions removed being 
inserted in sandy well-drained compost, on a genial bottom- 
heat, in a pit or frame wheife plenty of air is admitted to coun- 
teract damp. Removing the leader and side shoots causes 
young growth to appear in the upper axils of the decapitated 
trees, and these can be used either for cuttings or scions. M. 
Baltet recommends side - grafting with an oblique cleft, or 
veneering (in February and August, under glass) close to the 
ground, as the best methods ; but neither ^fted nor cutting 
plants are so satisfactory as seedlings — that is, supposing seeds 
obtainable. A. imbric^a varies very much in habit when 
raised from seed, some forms having a dense habit of growth, 
the branches being produced in close whorls and furnished 
with lateral branchlets, while other forms are lax in habit^ with 
simple branches. There is a veiy good series of forms in the 
Edinburgh Botanic Garden, and easo at Elvaston; but the 
variety in habit assumed by seedlings may be seen in any good 
tree nurseiy where these plants are grown in quantity. 
Neuman succeeded in raising plants of Araumria Cunning*^ 
hamit from root^uttings ; and it is possible — ^nay, even most 
probable^^that nearly all Conifers could be inaeased in the 
same manner. In the case of the Araucwia root-cuttin|s^ they 
were cut into lengths of two to three inches, their dmtnett^ 
being half to three^amters of an inch, they require time to 
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Strike, and the best plan is to place the cut roots in pots or 
pans, and set them in a cool place for a month or six weeks, 
keeping the soil moist meanwhile, so that they lose not sub- 
stance by evaporation, and at the end of that time place them 
on a genial bottom-heat of 6o° to 75®. 

Miscellaneous Sports, — The descendants of the Grisly 
Giant” of the Mariposa Grove (IVellingtonia giganted) are 
readily propagated by seeds, which are sometimes produced on 
specimens in English gardens, but more generally they are 
imported from California. 

W, gigantea aurea is a beautiful golden-variegated seedling 
form which appears to have originated in the gardens at Car- 
raghmore, Ireland. It is a constant and beautiful addition to 
golden Conifers. At Chatsworth, near the Great Conservatory, 
a distinct weeping variety of a soft glaucous colour may be seen, 
and is so ornamental that it deserves propagating either by^ 
cuttings or grafts. 

A very fine form of Abies Douglasii originated at Castle 
Kennedy about 1872. It is a silver-variegated form of the 
Douglas Fir, and has been named and exhibited under th^ 
name of A, Douglasii Staini, It is said to be one of the 
brightest and most distinct of all variegated Conifers, and may 
be grafted on the green type. There are numerous golden- 
variegated forms of the common Yew (Taocus baccatd)^ nearly 
all having originated from bud-sports. The original tree of the 
“ Golden Yew ” is in the Dublin Botanic Garden. The fasti- 
giate kinds are supposed to be seminal varieties selected from 
the seed-beds for their distinct habit. 

A correspondent writing to the ‘ Gardeners’ Chrofticle ’ (see 
J872, p. 606) states that the Irish Yew is represented only by 
female plants, and that he had raised five hundred plants from 
seed of it fertilised by pollen from the common Yew^ the seed- 
ling^ being intermediate, but none Were really so upright and 
frtstigiate as in the type. T, fastigiaia cheshuntensis is said tp 
be a seedling from the common Irish Yew ; and ther^ are also 
silvery and golden leaved varieties. The Irish Yew is doubtless 
a chance seedling from the common Yew, and was found in 
1780 on a mountain near Benpughlin, whencedt was introdjuced 
to the gardens at Florence Court, the residence of Lord Ehnisf 
killen ; and from this soUtazy example all those now grown 
have originated. 

Mr J. Standish, of Bagshot, exhibited a very beautiflul forth' 
at one of the South Kensing^n meetings in 1870, under the 
name of Taxus fosHgiah aurea, the foliage of which may be 
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said to be bathed in gold« and wfai<^ does not bum m light 
soils like some of the strips goldan kinds. Xt origii|||tf d «0me 
ten or twelve years ago a 43|9^ of swings of ihe &ish 
Yew, and like its parent nmWi (hit^ew gntto form has a 
compact fastigiate habit A^yev sw and a shady position 
best suit all the variegated forms Oi the Yew. 


The Bindweed Family {Convohmlctcm). 

A group of elegant-habited herbaceous plants, usually of 
twining or scandent habit, ai^ most abundant in tropical coun- 
tries— two or three species, nowever, being natives of Britain. 
In our gardens they are •represented by species of Calysiegia^ 
Convolvulus^ Exogonium (Jalap Plant), Ipomaa^ Batatas 
Potatoe). Nearly all the perennial species of Convolvulus are 
readily propagated from root-cuttings, and seeds germinate 
freely in a gentle heat of 70° to 75°. It is curious to note 
that some of the annual species of Convolvulus become peren- 
nial when grafted on perennial species as a stock ; and further 
experiments in grafting annual and perennial spec ies on each 
other as scion and stock would be highly interesting. In 
some cases grafting is the best method of propagating Ipo- 
maeas. Sweet-Potatoes are largely cultivated in most tropical 
countries, and are readily propagated by planting tubers, as in 
the case of Potatoes, They are planted widely apart, and a 
secondary or later crop of tubers is obtained by layering the 
stems. In some cases cuttings are taken off and inserted in 
a hotbed, where they root readily and form tubers the same 
season. 

Batatas paniculatm is a noble, quick-growing trailer, with 
deciduous branches and large flowers of a deep rose colour. 
'The thick root-stotck of this plant cut into pieces, each well 
furnished with fibres, forms an excellent stock for /. Horsfallim 
and Other Ipomaeas, which do not seed readily, and axe diffl* 
cult root from cuttings. The plant is a native of the East 
Indies, and was introduced prior to 1812. 

One of the most graceful and effective of all the hardy species* 
is the large^flower^ variety of C. septum^ a British species 
popularly known as the Hedge Lily.” A pink or rosy flower^ 
form has long been known in gardens under the name of C 
americanus (see ^ Bot Mag.,’ t. 733) ; and these forms m^t 
]^»os$ibly be much improved by raising and selecting seedlings 
or by hybridising. 
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The Aucuba and Dogwood Family {Cornaceci). 

A group of plants, principally natives of temperate parts of 
Asia, America, and Europe, and represented in our gardens by 
Aucubas and Cornels. Benthamia fra^fera also belongs to this 
group, and is one of the choicest of hardy shrubs in sheltered 
localities. Some of the plants in this group are dioecious, as in 
Aucuia, and many species bear ornamental fruits. Benthamia 
may be propagated either by cuttings of the young and partly 
hardened wood or by layers, and sometimes by seed. The 
choice Cornels may be grafted on the common kinds or propa- 
gated by seeds. By far the most attractive and variable species 
in this group is the Aucuba, one of the most effective of all 
hardy shrubs. 

Aucuba. — A genus of Japanese and Indian evergreens 
bearing dioecious flowers and brigRt scarlet berries among their 
deep glossy green or yellow blotched leaves. A, japonica, 
A. himalaica, and others, are commonly met with in our 
gardens. All the species and varieties may be readily pro- 
pagated either by cuttings of the young growth or by layers. 
Cuttings of the young wood with a heel root freely in water 
in an airy situation. Berries grow freely, but rarely germinate 
until the second year after sowing. Sometimes a few plants 
make their appearance the first year, and the berries keep on 
germinating one after another for two or three years if undis- 
turbed. The fine old Aucubas in the Royal Botanic Garden, 
Regent’s Park, are in one or two cases 8 to lo feet high, and 
I o to 12 feet in diameter, and these fruit freely, a m’ale plant 
in a pot being supported in the centre of each when in flower. 
Hundreds of seedlings are raised, about half of which are male 
plants and half females. The seedlings vary much in habit, size 
of leaf, colour, and markings. The male and* female organs 
being borne on different plants, it follows that artificial fertilisa- 
tion is necessaty in order to enable them to produce fertile 
seeds. In favourable localities, placing the male plant in a 
pot in close proximity to the female shrub is sufficient to in- 
duce fruitfulness, the pollen being conveyed by either winds or 
insects. Some graft branches of the male plant upon the 
female, while others fertilise the flowers artificially, either with 
a camel’s-hair pencil or by plucking the male flowers and 
shaking the pollen over the female organs. The last-named 
method is surest, as often the male and feinale plants do not 
flower synchronously in cultivation. Pollen may be kept 
several weeks in dry silk-paper or tinfoil, The xnde .plants 
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are propagated by cuttings or by grafting on stocks of female 
variety. M. Baltet says : When stocks are scarce, flpr-iiraiiting, 
prepare cuttings of A. japmm^ and at the same time deft- 
graft them on the crown cy with thfe yariety to be pro- 
pagated, placing them \m$m a The graft becomes 

united while the cutting is forming roots.” The Garrya may 
be successfully cleft-grmted or veneered upon the Aucuba, 
Graft under glass in heat from October to February, or bud 
in August. Where large bushes are well fruited, it is possible 
to cut olf fruiting branches a foot or more in length, and these, 
if prepared like cuttings, inserted in small pots, and plunged 
on a gentle bottom-heat of 6o® or 65° in a close frame, may 
be rooted in a month or six weeks. This method is useful 
for securing fruiting plants in small pots for decorative pur- 
poses, and IS best performed in November and December, after 
the berries are fully developed. 

The following is a good selection of the male and female 
varieties ; but all the kinds vary from seed quite as much as do 
Crotons, and some of the varieties of these are nearly as hand- 
some, and quite hardy : — 

Male and Pollen-Bearing Kinds. 

A. japonica viiidis, leaves daik green. 

A. bicoloi, leaves with golden blotches. 

A. maculata, leaves with golden spots. 

A. macrophylla, leaves large, biight gieen. 

A. marmorata, leaves blotched with yellow. 

A. sulphurca, leaves s])otted with creamy yellow, 

A. angustifolia, long lance-shaped leaves. 

A. angustifolia maculata, long Unce-shaped leaves spotted withy ejlow. 

A. himalaica, leaves deep green. 

Female or Berry-Bearing Kinds. 

A. japonica yera, green-leaved type. 

A. macrophylla, having larger leaves. 

A. vindis, leaves bright green. 

A. viridis fructo-albo, green leaves, white berries. 

A. longifolia, leaves long, narrow, dark green. 

A. latimaculata, leaves blotched with yellow. 

A. ovata aurea, broad golden-spotted foliage. 

A. salicifolia, leaves long, narrow, glossy green. 

A sulphurea, leaves dotted with creamy yellow. 

A. aurea marginata, leaves spotted and edged with yello^jr. 

The Aucuba first fruited in this country in Mr Standish^a 
nurseiy at Ascot in 1863, Mr Fortune having sent the male 
plant from Yeddo about a year previously. 

Hermaphrodite Aucubas have occasionally been raised from 
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seed. Mr Standish exhibited a specimen in 1867, and M. 
Narcisse Gaujard of Ghent obtained a similar example. The 
hermaphrodite plant had been obtained from the ordinary 
female Aucuba, and developed a large panicle of hermaphrodite 
flowers, but we are not told if fruit was produced. In refer- 
ence to the permanence of hennaphrodite Aucubas, Mr Stan- 
dish^s experience with Skimmia oblata — which was formerly her- 
maphrodite and self-fertilising, but latterly requiring artificial 
fertilisation — rather militates against the hope of it. The last- 
named plant also produces unisexual — male and female — 
plants from seeds. 


The Oak and Hazel Family (Cory/acea.) 

A group of trees and shrubs rather diverse in habit and^ 
appearance and bearing mostly monoecious flowers, the female 
flowers being comparatively few in number, and often solitary, 
while the male flowers are arranged on pendent spikes tech- 
nically called catkins. They are for the most part natives of 
temperate countries, while those which are found in equatorial 
regions grow at a considerable altitude. They are common in 
Europe, Asia, and North America, and are represented in our 
gardens and woqds by the following ornamental, fruit-bear- 
ing, or timber-producing trees : Carpinus (Hornbeam), Corylus 
(Hazel-nuts and Filberts), Fagus (Beech), Castanea (Sweet- 
Chestnut), Quercus (Oaks), and one or two others less well 
known. Nearly all the cultivated species of this group exhibit 
a iqprked tendency to vary when raised from seed ; &nd this is 
especially noticeable in the seed-beds of Oaks, Beech, Sweet- 
Chestnut, and Filberts or Cob-nuts : hence the' many forms of 
these now in cultivation. I believe I am right in saying that 
no direct attempts at hybridism have been made in this country \ 
but one form of Oak {Q. nobilis) is said to be the result of 
artificial hybridisation. Monoecious and dioecious plants 
nearly always repay the attention of the hybridist, and the 
species of this order deserve esj>ecial notice on that account, 
as well as lor their noble proportions and permanent character. 
In some cases the seedlings of Oaks, Chestnuts, and Beedh 
appear constant on their first appearance; but eventually 
latent characters are developed in the form of sports, and these 
may be perpetuated either by grafting on the typical spedes^ 
as a stock, or by cuttings, the first-named process being pte* 
ferable. Some of the varieties of Coxylus and Beech come 
tolerably true from seed, and this is especially the case m the 
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ptuple-leaved varieties. Mr Miihi of Eny^ tlm sooie 
six or seven years ago he ibvtli4 i^dlings under 
Beech, and that these are stiQ in colour to thi gref ed 
trees from which they were The to whi^ they 

have grown^about 8 feet with^^|;Mranches from 4 to 6 
feet long — sufficiently proves their pernianence. It may not 
be generally known that the edible-fruited and variegated 
forms of Sweet-Chestnut {Castanm ves^) succeed well grafted 
on young seedlings of Quercus robur. 

Querctts (Oaks). — A group of ornamental or timber trees, 
natives of Europe, N. Asia, N. America, and Japan, and 
represented in,our landscape gardens and parks by many sports 
or seminal foims. The Cork Oak {Q. suber) is grown in 
Spain, its bark being used largely in the manufacture of corks. 
Oak-galls are employed by ink-manufacturers ; and the acorns 
of Q, agilopSy or Valonia Oak, are used by dyers. All Oaks 
are best propagated from seeds — />., acorns, which should be 
sown in trenches in nursery-beds as soon as gathered, in the 
case of the hardy American and other kinds, or in boxes or 
pans in a frame or pit if at all tender. Oaks are found to vary 
considerably from seed, and some species more than others. 
Where two or more species kre grown in close proximity, this 
variety is greater, owing, it is presumed, to accidental cross- 
fertilisation, which is all the more possible in plants of this 
order, owing to their being monoecious, the male flowers being 
borne in loose pendent catkins, and the female generally 
solitary or in few-flowered clusters. Golden-variegated pendu- 
lous or other sports are only to be propagated by grafting or 
inarching, or by cuttings in a close frame, but they are ratjier 
difficult to rooti Mr Charles Lee recommends inarching as 
the mpst successful method of grafting Oaks, as by the common 
naethod only about 20 per cent of the grafts take, even when 
the operation is performed by an expert propagator. Her- 
baceous grafting might be more successful, using a thin clean 
blade with a razor-like edge. Attempts might also be made ^ 
graft the young growth on fibrous pieces of the thick root in 
a elose frame or under a chche. The Japanese gardeners 
sidc^aft their choice Oaks with success. 

Sminal 'Vanities or A)VvVr.“Messrs Ottolander & Son have 
sent out a seedling Oak, Quercus mbilis^ “ coming from Q rcbur 
nijgtay crossed with the Q* americana. The growth is much 
"Kke that of Q> albuy but it is more robust, and very hardy, the 
leaves laiger, and the young ones of a fine deep red.'* The 
gc^den-leaved Quercus americam far exceeds Quercus tobur 
c^imriia in the beauty of the leaf, and was sent out a year 
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or two ago by M. de Groot of Bruges. Its form may be 
descritted as similar to that of the Scarlet Qal^ which will 
convey some idea of the she and beauly^ of its foliage. 

The Lucombe Oak {Querms cerris Luco^Mana and Querm 
cerris Lucombiana crispa), — ^These^two varieties may be seen 
at the Old Nurseries at Exet^ which are still carried on under 
the name of Lucombe, Pinc^ k Co. Neither the ordinary 
Lucombe Oak nor the variety called crispa is ever found 
without the leaves, as before they shed one year’s leaves the 
new ones are all but fully expanded. There is a history attached 
to this most beautiful of all the evergreen Oaks. Mr Lucombe 
found one or two young trees in a seed-bed o( the acorns of 
the Turkey Oak {Quercus cerris) which held their leaves all 
through the winter whilst the rest were quite bare ; the above 
two varieties of the Lucombe Oak were thus discovered. The 
ordinary Lucombe Oak is an upright-growing tree, whilst th^ 
variety called crispa! is partially pendulous in its habit, the 
lower branches forming themselves into very graceful curves. 
There is a tree of this latter variety {crispa) at the entrance to 
the above nursery, measuring 62 feet in height, and ii feet 4 
inches in girth at 2 feet from the ground. The appearance of 
this fine Oak leads me to suppose that Q. suber is the male or 
pollen parent, its leaves being evergreen and the bark corky in 
texture. Q. rubra, var. Sada, is a handsome large-leaved seed- 
ling raised by Signor G, Sada, a nurseryman at Milan. It is 
a seedling from Q, rubra, var. macrophyUa. 


The House-Leek Family {Crassttlacea). 

A ^oup of hardy and half-hardy succulent plants or shrubs, 
principally natives of the Cape of Good Hope, Euiope, Siberia, 
and the Canary Islands. The common HouSe-leek, Semper^ 
vivum Uciorum, is one of the best-known examples ; and this 
plant almost ' always bears ovules instead of pollen in the 
anthers. Nearly all the species are easily propagated from 
seeds, which are freely produced if the plants are gromt' on f 
dry and stmny shelf in a pit dr greenhouse these should 
be sown in moist sandy earth as soon as rif^, and placed in a 
moist, genial temperature. After gemination, place the seed^ 
lings in w d^, airy place, as the young plants of this order ^ 
apt to rot on in the seOd^pan if the atmosphere is to6 mom: 
Rocheas, Echeverias, Pachyphytums, ^ 

Sempetvivums, are readily ^n^opagat^ by mserting the old Pt 
fully^dpveloped leaves as cuttings in pans of sand* Offsets are 
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freely produced, especially when the terminal leader pH growth 
is purposely destrojred,, the t/m the plamt ^The 

following are the prinStiicd 

Bryophylinm^ Otykdiok m^y^hyium, 

S^um^ Rhodiola, and 'T0ienfc i$ |nst now a de- 

cided revival of public taste in fa^Ui^ Of these and other su^u- 
lents* Echeverias have becotne'veiy poptflar in caipet-bedding 
and other flower-garden arrangements, and numerous hybrids 
have been raised by En^ish and Continental cultivators, of 
which more anon. Crassulaoeous plants, like most other suc- 
culents, are easily grafted ; and 1 have seen Sempervwum arbo- 
reunt used as a stock for some of the dwarf kinds. Echeveria 
coccinea also forms a good stock for dwarf-growing Echeverias 
or Pachyphytums. Some of the smaller-growing and scandent 
Crassulas take well to C. portulacea as a stock ; and plants so 
worked form very interesting pot-plants for decorative purposes, 
and attract attention when they would be overlooked on their 
own roots. Practically, however, the operation leads to no 
other useful result. 

Echeveria. — A very distinct and ornamental genus of suc- 
culent plants, having fleshy bluish-green or glaucous leaves ar- 
ranged in a rosulate or rosette-shaped manner. Nearly all the 
species are Mexican, and may be increased by offsets or by 
leaf-cuttings — that is, the old leaves stripped off and inserted in 
sandy soil or brick-dust. Seeds are very freely borne by well- 
established plants, and the species interbreed freely. Sow the 
seed as soon as ripe in pans of light sandy earth, and place 
them on a gentle bottom-heat until the young plants appear, 
after which place them on a dry sunny shelf near the light. 
E, pulveruknta^ E. formosa^ E, gibbiftora^ var. metallica^ E. aga- 
xtovdts^ and E. retusa, are common in gardens, and very distinct ; 
and if thesfe were carefully hybridised with each other and with 
Pachyphytuniy Rcchea^ and other sections of the order, some very 
useful races of decorative plants would doubtless be the inter- 
esting result. 

Several of the finest hybrids between Echeveria and Pachy- 
phytum have been raised within the last few years in Con- 
tinental gardens. 

E, pc^hyphytoides is like a strong - growing Pachyphytum 
hrackosum^ but the leaves are flatter; and pother seminal 
fbnb from the same cross, i?. p, is similar in character, 
but the leaves are more pointed, and show more of the glossy 
ro^ hue of the Echeveria. 

E, glaucormMlica is, as its name implies, a cross between 

s 
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E. glcOnca, now so much used in edging flower-beds, and 
the large-leaved E, metallica. In habjt it is exactly inter- 
mediate between its parents, and forms a noble plant for the 
centre of panels and similar positions in carpet-beds. 

E, rotundifolia^ a strong-growing and very symmetrical plant, 
nine inches across when fully developed, was obtained by 
crossing Mr J. Seden's hybrid, E, glauco-metallica^ with E, 
secunda major, Mr R. Dean first exhibited it at South -Ken- 
sington, Novertiber lo, 1875, when it received a first-class 
certificate. 

E. Schedeckeni is a neat-habited hybrid of Pachyphylloid 
habit, and is the result of a cross effected between E, secunda 
glauca and Pachyphytum bracteosum, 

Mr W. Ingram, of Belvoir, raised a distinct hybrid between 
Echeveria secunda glauca as the male, and Pachyphytum 
bracteosum as the female or seed-bearing parent. Its foliage 
resembles the pollen -parent, and its flowers the seed- parent. 
This plant was first shown at a meeting of the Royal Horti- 
cultural Society, Oct. 2, 1872. 

E, undulata. — This is a hybrid raised by M. de Smet be- 
tween E, atropurpurea and E, {gibbijiora) metallica, 

E, retusa glauca , — This is one of Mr BulFs hybrids between 
E, retusa and E, secunda, 

E. carinata is said to be a hybrid between E, (gibbijiora) 
metallica and E, atropurpurea, 

E. luieogigantea is a hybrid from E, retusa fertilised by pol- 
len of E, macrophylla^ and was raised by M. Rendatler of 
Nancy. 

E, pruinosa is said to be a hybrid between E, lin^cefolia and 
E, cocdnea, 

E, jloribunda splendens and E, miniata are hybrids raised 
by M. Rendatler of Nancy ; but I cannot lay hailds on their 
parentage. 

E, scaphylla, — This is a hybrid raised by M. Deleuil from 
E- agavoides, fertilised with pollen of E, lingucefolia, 

E, spathulata is a hybrid between E, bracteosa and E, 
grandiflora. 

It is a curious fact that many of these ^hybrid Echeverias 
are more robust than eithef of their parents \ and it would be 
interesting to know whether they bear perfecj: — i,e,^ fertile — 
seeds, or whether (as is often the case with other hybrids) their 
vigour is due in some measure to their sterility. 

The following hybrid Echeverias were raised prior to 
1874 by M. J. B. A. Deleuil (see ‘Belg. Hort.,* 1874, p. 
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E. cltwifolia. — The result of a cross effected by pollen of E. rosea 
{Courantia Echevcroides^ Lem.) on E, bracUosa (Packyphyttm HH^Uosum) 
as the seed-parenc. 

£, erecta,--A hybrid between end E* aH^purpurea. 

E.ferrea.^h hybrid obtainedil^ ihrtUxsing it with 

pollen of iff. calopkana. 

£. grandisepaJa.^Ohteivcitd ttdfm E» {gib^ora) meiaiHca fertilised with 
pollen from £, rosea, , 

£, imbricata. — This is a hybrid obtained from seed of £, giauca fertilised 
with pollen of E, metallica, 

E, mutahilis, — A hybrid from E, Sckeeri fertilised with pollen of E, 

E, -Obtained from E, Beheeri^ the male parent being *iff. i^bi* 
(bnis r^^Uica, 

E^pltfihyphytdides,~-K stately hybrid between E, brackoses {Paehyphy^ 
turn bracbmum) and £, {gibN/ora} metallica, 

M. Deleuil sent out the following hybrid Echeverias in 1876: 


E. colossea. — The issue of E, Van CehiU impiegnated by E. atropur- 
purea^ with leaves exceeding a foot in length. 

E. cochlearis. —A hybrid between E. linguccfolta^ female, and E, atro* 
purpurea^ male parent. 

E, mtrabtlts.—^t\.\i^tXiE, bracteosa (Pachypliytum brotteosum) and A 
Scheerif having superb opaline leaves tinged with rose. 

E. retnsa atttutnnalis, — Obtained from E, glauca, fertilised by E. rctusa^ 
an abundant bloomer in the autumn. 

E. securifera. — Between E. secunda and E, macrophylla. 

E, Between E, dectpiens and E. cahformca, 

E. stellata, — The result of a cross between E, glauca and E, navictilaris. 


SemperviTum {House-leeks ). — A large group of succulent 
plants, represented by the common native House-leek, S. tec- 
torum^ and many other species in cultivation. They are readily 
increased from seeds sown on a pan of fine sandy soil, and 
covered with a pane of glass painted green, after which the pan 
may be placed on a shelf, in a dryish temperature of about 65*^ 
or 70®. Seeds of succulent plants do not succeed well if placed 
in a close arid humid case, owing to their extreme liability to 
damp off. Many of the species, as S. canariense, S. tabu- 
lare, S. tabulce/orme, and others, may be propagated like 
Pachyphytums — />., by stripping off the lower well-developed 
leaves and inserting them in well-drained cutting-pans surfaced 
with sand, after which water them well, and set the pan on an 
airy shelf in the full sunshine: Some species produce offsets 
very freely, %nd these are readily propagated like cuttings. 
Possibly some of the choice and tender species might be suc- 
cessfully grafted on S, arhoreum or other tall-growing species 
as a sto<dc This genus well deserves the attention of the hy- 
bridist, since even in the native habitats of some European 
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species natural hybrids have been discovered. , M. Lamotte, 
writing in 1862, names seven of these hybrids, as follows : — 

S. pseudo-arachnoideunu Lamt. in^d. 

.S’, filiferum, Jord. 

S» Jordanty Lamt. in^d. 

S, arachnoideo-Boutipiianum^ Lorr. 

.S’. Boutignianum-arachmideum^ Lo:r. 

(= S. ruhellum^ Lamt.) 

S. arachnoidco-auvernense^ Lamt. 

( = .S'. Pomeliit Lamt.) 

S, auvemense-arachttoideum^ Lamt. ined. 

(= .S’, villosunii Lamt. olim.) 

It is singular to find that the “Cobweb House-leek*’ ^ 5 . 
arachnoideum) is one of the parents throughout the above senes 
of natural hybrids, having in some cases supplied the seeds, 
and in others again the pollen. 5 . pseudo-arachnoideum is the' 
most beautiful of the group, having the largest and brightest- 
coloured flowers ; and M. Lamotte believes that the pollen- 
l^arent was S. montanvm^ the sced-jjarent being S. arachnoideum. 
S. piliferum and S. Jordani are probably born of the same 
parents ; but in these cases S. montanum is believed to have 
been the seed-parent. Apart from these natural hybrids, I 
find no records of any hybridist having exi)erimented with 
these plants except M. Donkelaar, who, prior to 1862, suc- 
ceeded in obtaining a hybrid between 6*. speciosum and S. 
tabulceforme. Of S. arbor eum there are variegated and purple- 
leaved forms j but whether these are seminal forms or sports I 
cannot say. It appears to me, however, that many of the 
Sempervivums are susceptible of so great variation that they 
have repeatedly been described as distinct species* and in 
no one species is this fact more marked than in the polymor- 
phous S. tectorum or “House-leek.” In 1866 I obtained 
seven distinct varieties of this plant from the seed of one cap- 
sule — some of lax habit and. green leaves^ some little larger 
than half-a-crown, and of a deep red colour, and others inter- 
mediate. Indeed, many other Sempervivums seem as variable 
in this way as are Mammillarias, Haworthias, Gasterias, and 
other succulents. 


The Cucumber Family {Cucurbitace£B.\ 

To this order belong the Cucumber, Cucumis sativus, the 
Melon, C. melOf and numerous species and forms of Cu* 
eurbita^ or Gourds, with which may be classed our Squashes 
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or Vegetable Marrows. The eajtreme variability by 

the species of this group is es&ecWly»w^U to farcknears^ 

who find it extremely <rf Mel6ns or 

Cucumbers pure,— a MMdt wW^es Absolutely 

impossible if more than w esintk sjiecies be grown 

in the same house or pit When a firet^ratc Cucumber 
or Melon is obtained, the only safe plan is to banish all others 
fiom the garden, and if posaibie it should be petpetuated by 
Cuttings ^ rather than by seeds. These plants bear unisexual 
flowers^M*, mAle and female blossoms on the same plant ; 
and this favours cross-fertilisation rather than otherwise. The 
usual method of propagating Cucurbits of all kinds is by 
means of seeds, which are profusely borne by both species and 
varieties alike. New seeds are noted for producing robust- 
habited plants, whose development tends rather to the pro- 
duction of foliage and vine than fruit; and to counteract 
this, gardeners prefer old seeds of Cucumbers and Melons, as 
when their vitality is impaired by age they make a weaker but 
more fruitful growth. The same end is attained by carrying 
the seeds in the pocket for a period of, say, five or six weeks, 
in which time their vitality becomes partially impaired by over 
evaporation, and a shorter-jointed and more fertile result is 
obtained. Cuttings' of nearly all Cucurbits root readily in 
bottom-heat, especially during bright sunny weather, if inserted 
in sandy soil, or better still, sawdust, and covered with a hand- 
light or close shade. To prevent flagging, sever the lower 
leaves of the cutting in half, and shade from direct sunshine. 
Cuttings so treated root in three or four days or a week, and 
bear fruit in a much smaller state than seedling plants, while 
the particular sort or variety can of qourse be certainly relied 
on. Raising new varieties of Cucumbers, Melons, or Gourds, 
is one of the simplest of all cross-breediilg operations ; but the 
finest varieties rapidly degenerate or become impure unless 
the precaution above recommended of complete isolation be 
carried out. The origin of our cultivated Cucumber (C. 
sativus) is not well known, numerous forms of Cucumis having 
been grown in the Blast for thousands of years. Dr Hooker 
is of opinion that C. sativus* hsid its origin in C, Hardwickii 
Royle, li^hich inhabits the Himalayas from Kumaon to Sikkim 
(see also Naudin, ^ Ann. Sc. Nat.,’ 1 . c. p. 30). We have no well- 
authenticated case of the Cucumis sativus having produced 

* The Hon, snd Rev. J. T, Boscawen of Umaran Probus has a re- 
markably well-flavoured seedless variety of Cucumber in his garden which 
he has perpetuated by cuttings for thirteen years. 
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hybrids with C. meioj and MM. Segeret and Naudin have 
repeatedly failed in their endeavours to cross these two 
species. Major Trevor-Clarke informs me (1875) that a 
firiend of his, Major Mason of Willoughby Hall, has a plant 
(hybrid half-breed) from the ' ‘ big Pumpkin ^ crossed by a 
Cucumber. It is ferple, and is now growing for the second 
generation. It does not appear to be so well known that 
the Melon and the Cucumber may be grafted on the Vege- 
table Marrow as a stock ; and so treated, they certainly 
resist mildew in winter much better than when on their 
own roots. The best plan is to sow Marrow seeds where the 
Cucumber plants are required, and a week or two afterwards 
sow the Cucumber seeds each separately in small pots, and 
when they are large enough, inarch them on to the Marrow 
stocks a few inches above the surface of the bed. Cucumber 
seeds should be sown in a genial bottom-heat of 65® to 75°. ' 
M. Gaillard has made several interesting experiments in 
grafting the fruits of different varieties of CJourds and Marrows 
(see ‘ Revue Hort.,’ 1875, p. 14, 15), from which it appears that 
the cellular tissues of these fruits unite very readily. 

The following are the principal genera as represented in our 
gardens : Bryoma^ Otrullus (Water Melon or black-seeded 
Citrullus), Momordica^ Luffa (Towel Gourds), Lagmaria (Bottle 
Gourds), Cucimis (Cucumbers and Melons), Cucurbita (Gourds 
and Squashes). 

There are hundreds of cross-bred forms of Gourds ( Cucur- 
bita)^ Cucumbers, and Melons [Cucumis\ and M. Germain de 
St Pierre has raised hybrids between Lagenaria ^phcerica — 
seedling plants bearing female flowers only — and the Snake 
Gourd, Z. vulgaris. After the first fruit which had been 
fertilised with pollen from the last-named species had set, the 
seed-bearing parent produced male flowers, and fruit on the 
same plant were set by fertilising the female blossoms with 
pollen from their attendant male flowers. All the fruits so 
closely resembled each other that the operator thought no true 
cross had been effected. Seed from all the fruits being sown, 
the fruit produced by pollen from the Snake Gourd were 
found to be intermediate betwe’en both thS parents. These 
hybrids were again fertilised with pollen from Z. vulgaris and 
Z. sphcBrica (the original parents) and Z. angolensis^ the hybrids 
being thus fecundated with pollen from three species, and 
fruit of a similar character resulted from the union, but the 
seedlings from these were either intermediate between the 
parent plants or reverted almost entirely to one or other of 
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the parent species. For further details see the ‘ Gardeners^ 
Chronicle/ 1868, p. 68x, JlJandjin has raised some interest- 
ing hybrid Luffm and If* ItegeA has 

been successful in fertwhip^ melo) with 

pollen from Cucumts eMtii " 


The Cycad Family {Cycaimm). 

' A cwous and beaUtiAi) gro^p of de^ative plants, which 
have risen in pdpular favour since the introduction of Palms, 
which they resemble in having hard evergreen leaves borne 
in graceful tufts or masses (itom a globose or cylindrical Ttee- 
fem-like stem. The principal genera are Cycas (example, 
C. revoluta\ Zamia (Z Roezhi\ Dion {D, edule\ Encephalarios 
{£. horrida^ E, caffer)^ Macrozamia {M. spiralis)^ and one or 
two others of minor importance. A single-stemmed character 
prevails in this group, although if the stem is cut to pieces or 
the top removed, lateral buds are developed under favourable 
circumstances. Cycas revoluta often forms fibrous-coated buds 
near the base of the stem, and these, if removed and placed 
in heat, root freely and form plants. C. circwalis^ another 
elegant-habited species, also fruits occasionally in our gardens 
(see * Bot. Mag.,* t. 2826-27, for figures of fruit, &c.) Whenever 
fertile seeds can be procured, they germinate readily, treated 
as recommended for Palms. Dion edule furnishes very large 
seeds in its native habitat (Mexico), and from these a kind of 
Arrowroot is prepared. The seeds of nearly all kinds of 
Cycads are as readily imported as those of Palms, while their 
great trunks are also as easily imported as those of Tree-ferns. 
Some species may be propagated by inserting the fleshy scales 
of the stem in a genial bottom-heat (see Lind., ‘ Theory of 
Horticulture *). We have elsewhere alluded to the great length 
of time during which the pollen of certain Cycads is supposed 
to have retained its fecundating powers, but one can never be 
certain of fecundation having actually taken place in Cycada- 
ceous plants, unless this is proved by the germination of the 
seed. Merc production of apparently fertile seeds is delusive, 
since female Cycads freely form seeds without any apparent 
means of fecundation ; and although these are to all appearance 
perfect, there is no trace of an embryo to be found (see ‘ Bot 
Mag.,* t, 5943). Here again we must pause, for the late R, 
Brown long ago pointed out that in the large seeds of Hymmo- 
callis no embryo is discoverable when the seeds are vfirst 
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ripened, but after the seeds have lain in the moist earth for 
some weeks it becomes evident Is it so with the seeds of 
Cycads? 

Macrozamta corallipes (see ‘ Bot Mag.,’ t. 5943) has borne 
fruit in Mr W. Bull’s Chelsea Nursery. Owing to the precocity 
of the male or pollen-bearing plant, its pollen was not made 
available for fertilising the cones on the female or seed- 
bearing plant, so in this case the pollen of M, spiralis 
dusted over the ovules, and apparently fertile seeds were the 
result. These seeds are the size of thrushes’ eggs, and of a 
warm brown colour. In the ‘Florist’ I find the following 
note: “The fertilisation and fructification of Emephalartos 
Lehmannii have taken place under interesting circumstances 
in the nursery of M. Jean Verschaffelt, of Ghent. The fertile 
cones of this plant resemble in form and size a large Pine- 
apple. M. Verschaffelt recently imported from the Cape a 
number of trunks in a dormant state, and deprived of their 
leaves. When placed in heat some began to produce fronds, 
and others inflorescence, male and female. The pollen from 
the stamen-bearing catkins was dusted over the female cones 
in the ordinary way, and the result was the production of 
numerous fertile seeds.” 


The Sedge or Papyrus Family {Cyperacecz), 

A rather large and variable group of grass-like plants, with 
solid and generally triquetrous or three-cornered stems. The 
flowers are sometimes hermaphrodite, sometimes hnisexual, 
the anthers being fixed to the filaments by the base (not ver- 
satile as in Grasses). They are marsh plants, of little economic 
value when compared with true Grasses, and aire principally 
natives of barren marshy tracts in northern countnes. The 
Papyrus of the Egyptians {Pa^rus antiquoruni) is one of the 
most interesting species. They are principally grown in 
gardens as foliage-plants, and are readily propagated by seeds 
or offsets. The tassel-like tufts of the Papyrus grow red^dily 
if cut off and thrown into the water of a warm tank. Cyperus 
laxus^ C, altemifolius, and its variegated variety, are readily 
propagated by cutting off the umbrella-like tuft of leaves at the 
apices of the flowermg stems, as these throw out numerous 
offsets or young plants, if pegged down on pans of 'moist 
sand, or if floated in a tank of tepid water. Carex and 
isol^is are readily multiplied by division, 
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The §undew ^Fami^V (Droseraiceaf^)* 

A smiiU group of kv€ 

been termed ^ imectiv 4 « 3 t^Plm tfpt ^ entrapping 
dies and odusr small for the most part 

delicate little herbaceous | 3 a»ts mk liw wdd ghndular hairs, 
and represented in our gardens by the DrOseras of Europe, 
Australia, and the Cape, thg {Portuguese DrmphyUum lusL 
one of the vety fevjDlai^ having revolute vernation 
^see * Bot. Mag./ 1 . 5796), musc^la is a pretty little 

whit^llowered plant, having fiat expanded petioles and highly 
sensitive leaves* AU the plants are well worth culture, and 
the British Drosera rotunitfelia is a little gem when seen 
luxuriating on living sphagnum moss in the cool Orchid-house, 
each leaf being like an emerald set with a thousand little 
rubies. 

Dionssa. — A curious genus of irritable or fly-catching plants, 
one species, D, musctpula^ or Venus^s Fly-trap,” having long 
been grown as a curiosity in our gardens. This plant is a 
native of N. America, and especially of the mossy swamps 
of Carolina, and grows best in a cool moist atmosphere. 
It is readily propagated in the spring. Shake out the 
plant and remove the top or crown of leaves, which, in- 
serted as a cutting in a close humid case, soon throws out 
roots. Some propagators use a compost of sandy peat, leaf- 
mould, and sphagnum for this plant, but the leafy tops will root 
freely laid on a bed of living sphagnum moss in a close case. 
.The thick portion of the old stem, or root-stock, is covered by 
the ba,ses of old leaves, and this should be cut into small 
pieces with a sharp knife or scissors, taking care to leave the 
scaly base of a leaf or an eye to eaA portion, however small. 
These pieces may be sown in a prepared cutting-pot like seeds, 
and placed on a shelf in a cool airy house, and watered 
occasionally to keep the soil moist. Every piece will grow, 
and the young plants may then be potted in sandy peat and 
living sphagnum, and will make a vigorous gro^h in a cool 
frame or pit during the summer months plunged in living moss, 
Seedis are freely produced on well-grown old specimens, and 
v^etate freely sown in light s 6 il in a cool frame or airy 
greenhouse. This curious plant was introduced in 17^?? 

IS well figured in Darwin’s * Loves of the Plants,’ and in the 
^Botanical Mags^e/ 1, 785. 

*For a xaemoir on this order by M. Planchon, see *Ann« Sc. Nat.,’ 3 
ser.,. ix, 79. 
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Drosera. — A genus of very interesting herbaceous plants, 
represented in this country by Z>. rotundtfoUa^, which is toler- 
ably plentiful in northern bogs. Several species are found at 
the Cape, and they are also abundant in Australasia, having 
been imported from the Swan river. Their long forked or 
spoon-shaped leaves are formed of spongy cellular tissue, and 
furnished with viscid glandular hairs, in which insects often 
become entangled. Nearly all the species seed freely, even in 
cultivation ; and seeds germinate readily in a genial bottom- 
heat if sown like Calceolaria seeds on the surface of a well- 
drained pan of sandy compost mixed with living sphagnum 
moss, or even on the surface of a pot covered with sphagnum 
alone, and covered with a bell-glass. The best way to repro- 
duce them, however, is by cuttings of the roots. This plan has 
succeeded with D, binata in the Edinburgh Botanic Garden, 
and is thus described by Mr J. M‘Nab : “ Mr Robert Lindsay^ 
the plant foreman in the Royal Botanic Garden, thought he 
would try to increase this curious Sundew by root-propagation. 
The roots for the purpose of propagation are generally taken 
from strong-growing plants during the process of crown-division. 
They are of a clear black wiry consistency, and are cut into 
numerous pieces from half an inch, an inch, or more in length. 
These are laid on the surface of shallow earthenware pans 
or flower-jjots, prepared with a mixture of sandy peat soil, 
and are covered about half an inch deep with the same mix- 
ture. They are then covered with a bell-glass, and are placed 
in a damp warm propagating house. In the course of a fort- 
night, swellings begin to appear on the surface of the detached 
roots, which increase in length till they reach the’ surface of. 
the soil. This generally takes place about five weeks after 
they are put in. When the leaves become developed, they 
are mostly of a binate form, and soon cover the surface of the 
pan as if they had been a crop of seedlings. When about two 
inches pr so in height, they are separated and put into small 
pots, in a Similar mixture of soil to that in which the roots 
were originally placed, with the addition* of some cliopped 
sphagnum moss freely mfaced through it. If carefully attended 
to, they soon make excellent plants, and lare ea^rly fought 
after on account of their peculiar appearance.” 


The Date Plum Family {Ebmacm). 

Trees and shrubs tl^ wood of i^hlch is remarkably, heavy 
^d black in coloi^r, sometimes with i^d or brown 
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lines. Ebony and ironwood belong to this order* From a 
horticultural point of sight they are interesting affording 
edible fruits, the best being furnished by Dmpyras kaU^ or 
Chinese Date Plum, and its nutnerous^pultural forms* 

The Persimmon {Diospyn^ virginimi), several varieties of 
which are found in America, forms an excellent stock on which 
to graft the finer varieties of the Chinese or Japanese Date 
Plum {D. kakt). Several other species of Diospyros bear edible 
fnjit (see ^Gard. Chron.,’ 1871, p. 9, and 1872, p. 576). D, 
kakif var. costata (see ‘Revue Hoit.,’ July 16, 1871) has been 
recommended for orchard-house culture in this country, and 
bears very handsome orange-yellow fruit the size of Apricots. 
Fruit of this variety have since ripened in the Isle of Wight, 
and are figured in the ‘Gardeners* Chronicle,* 1875, p. 777. 
A new species — D, Mazeli — is figured and described (see 
‘ Revue Hort.,* 1874, p. 70, 71), and has been introduced into 
the south of France from Japan. The fruit is delicious, with 
a flavour like Apricots (see also ‘Jour, of Botany,* 1875, 

1 7 1, and p. 353). In the ‘Illustration Horticole,’ 1874, p. 
139-142, M. Andr^ contributes a short paper on Date Plums, 
which is worth notice. 


The PIeliotrope Family {Ehretiacea). 

A small group of trees or shrubs, mostly tropical, the best- 
known representative in our gardens being the. deliciously fra- 
grant Peruvian Heliotrope. 

Heliotropium {Cherry-pie), — A small genus of low-growing 
annual or suffruticose perennial plants, represented in our gar- 
dens by the common Heliotrope {H, peniimnum) and many 
beautiful and fragrant seminal forms, which have for the most 
part originated in Continental gardens. They are natives of 
Chili, Peru, India, and other tropical or subtropical countries. 

Heliotropium peruvianum is a deliciously-perfumed ever-bloonj- 
ing old plant, introduced to Paris by Jussieu the younger, who 
forwarded seeds ; and in Miller*s Dictionary it is described as 
having flowered and perfected seeds at Kew at a later date 
(see 'Bot Mag.,* t. 141). 

H corymhosum (see ‘ Bot. Mag.,* t. 1609), a much larger 
flowered plant, was also introduced from Peru in 1812 ; but its 
showy lilac-tinted flowers are not fragrant. Considerable int- 
pfovement might posijibly be effected by hybridising these two 
species, so as to obtain a race with larger flowers than Z* peru* 
tfianum and equally fragrant 
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Cuttings of the young growth an inch or two in length root 
freely in heat, and seeds germinate readily if sown as soon as 
ripe in a genial bottom-heat of 75®. 


The Heath and Rhododendron Family (Ericaceci), 

A very beautiful family of fiow^ering shrubs, represented in 
our gardens by numerous species (and in many cases varieties) 
of A 7 ‘butus^ Andromeda^ Azalea ^ Erica ^ Rhododendron^ and 
Kalmia, The plants throughout this family are remark- 
able for their beauty when in flower ; and the strawberry-like 
fruit of the Arbutus is also very ornate in autumn when seen 
among the waxy bell-like flowers and glossy foliage. Although 
much has been done in this order, there yet remains a large 
field for the hybridis^r who intelligently goes to work among' 
the Ericads. Ericas have been hybridised repeatedly, some of 
the best of all the exhibition kinds having been either sem- 
inal varieties or hybrids ; and the same may be said of Epac- 
rids, Rhododendrons, and Azaleas; although in the case 
of Azaleas numerous forms have been secured in Italian, 
Belgian, and French gardens by perpetuating sports by grafting. 
Indeed, Azaleas seem to break nearly as freely as Tulips or 
Carnations. 

Arbutus. — We have three species common in our gardens — 
A. andrachne, a native of the Levant ; A, procet^a, a North 
American species of strong growth, which, like the last, casts 
its outer bark every year ; A, unedOy the common .^rbutus, is 
abundant near Killamey, and in South Europe along the shores 
of the Mediterranean. All the species are propagated by lay- 
ering or seeds ; cuttings also root tolerably well on a sheltered 
north border. Although there is an Arbnius hyhVida^ and a 
variety named A, Milierii, supposed to be of hybrid origin, 1 
cannot find at^ records of their parentage. There are double- 
flowered, narrow-leaved {salicifolia), entire-leaved {iniegrifalia\ 
and curled or crisp-leaved {crispa) forms of A. unedo, all inter- 
esting as variations. A, Croomei is a handsome large-flowered 
form, with delicate wax-like rOsy flowers ; ahd A, coccima is 
another highly-coloured form of the type, and these also may 
possibly be hybrid or seminal varieties. The rare species of 
varieties may either be inarched or budded on seedlmg^tocks 
of the common types or of A.pyttnmca, Two-year-old stocks 
ate best, and grafting should be perfcfmed in a close case, 
taking care to harden off the plants gradually after the opera- 
tion ^ is complete. The union takes place rather slowty, and 
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veneer, splice-grafting, or inarching are the best methods to 
adopt. There are several South American spepieSH^o<i the 
hybridist might do worse than improve A. untuio. It might pos- 
sibly cross with the Andromediwii, and ite habit be so improved. 
In a dwarf state^ covered with waxy TIowers and orange-red 
fruit at the same time, a dwarf seedling or other form of this 
would be invaluable as a decorative plant. 

Andromeda. — A genus of ornamental flowering shrubs from 
North America, South America, and China. They are repre- 
sented in our gardens by A, floribunday a well-known white- 
flowered species, and others. They are all propagated by 
layering like Arbutus, the old stems being headed off, and then 
the bases of the young shoots are covered with soil (see “ Hil- 
lock Layering”). Seeds, when obtainable, germinate readily 
in pots or pans of moist earth, and this is facilitated if the 
pots are placed on a genial bottom-heat. Hybridising would 
doubtless produce improved varieties from such parents as A, 
floribunda^ A./omwsa, A. polifoUa^ A, racemosa, and others. 

Azalea. — A well-known and deservedly popular genus of 
hardy or greenhouse shrubs, partly deciduous, and in some 
cases evergreen. A, indica^ A, sinensisy A, amosnay A, ponticay 
and A, viscosa being well-known examples in cultivation. 
Azalea indica (see ‘ Bot. Mag.,^ t. 1420) appears to have been 
grown in England since about 1812, but had been brought to 
Holland twelve years earlier. It is a native of China, where it 
has long been cultivated. The tender varieties of A, indica 
and A, amana are readily propagated from cuttings of the 
young shoots in the spring. Some prefer shoots about two 
inches in length, having a heel of the old wood. The 
hardy kinds are easily multiplied by layering. AH the 
greenhouse varieties of A, indica are multiplied by grafting 
new or rare kinds on a robust-growing variety as a stock, 
and in this way saleable plants are obtained quickly. A, 
phoeniceay A, rosea elegansy A, Sir C Napier, or A, alba, 
form good stocks, and strike freely from cuttings. They 
pe fit for working when as thick as oaten straw. Graft- 
ing may be performed throughout the autumn, winter, and 
sprjing months, either side, cleft, or splice grafting being the 
methods adopted, the stocks being grown in small pots ; and 
these are plunged in a moist genial bottom-heat, in a close 
case, after the grafts are inserted and tied in, the end of % 
young shoot with four or five leaves being selected as a sdon. 
Many of the new varieties l^ye originated from sports, which 
are readily peipetuated by grafting ; and Mr Fortune inform 
me that in China and Japan the gardeners have ma»y varieties 
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which have originated in this manng:. Seeds are readily pro- 
duced by most of the single varieties if fertilised artificially. 
Any two striking varieties may be crossed, and as a rule 
seed germinates freely sown in pots or pans, plunged in a 
genial bottom-heat. Hybrids between A, indicn and one of 
the yellow-flowered species are much to be desired. Seme 
years ago, indeed, they were considered as likely to form the 
types of a new race remarkable for their ample flowem and 
brilliant colours, Mr Smith of Norbiton having succeeded in 
obtaining a race of seedlings between Rhododendron pontimt^ 
and Azalea sinensis^ these having yellow flowers, but larger* 
and brighter than those of the last-named parent (see Her- 
bert’s ‘ Amaryllidaceae,’ p. 359). M. Souchet also Succeeded 
in obtaining a hybrid from Azalea Damehii fertilised .with 
pollen from a Rhododendron ; and Azalea Comte de Hainault, 
a variety having double flowers of a carmine colour, is said 
to be a hybrid between A. indica fertilised with the pollen 
of a Rhododendron. These tw'o genera offer a Wide field of 
labour to .the intelligent hybridist, as the species and forms of 
each are so diverse and so easily cultivated. 

A very fine double-flowered white variety named “ Flag of 
Truce ” was sent out by Messrs Smith of Dulwich, about five 
years ago, and double and semi-double forms are now common ; 
and such varieties as “ Imbricata,” “ Borsig,” and others, are 
better adapted for cut flowers than the single kinds, as the 
flowers last longer and are more persistent. These varieties 
are easily propagated by splice-grafting on seedling stocks. 
It is singular to note that while the origin of double Azaleas is 
comparatively recent in our gardens, a double rosy variety 
of Azalea sinensis was introduced from China in 1819 (see 
‘ Bot. Mag.,* t, 2509. This bore clusters of bright rosy flowers, 
and would be now highly esteemed by many as a decorative 
plant. A, Caldwellii was obtained by Messrs Caldwell by cross- 
ing A. amosf^a with A, indica. W.. Carmichael,” “ Mrs Car- 
michael,” are varieties raised by Mr Carmichael, arid are the 
result of crossing A. indica Stella ** with the bright purple 
early-flowering A. amcena. These hybrids made their appear- 
ance in 187s, and the two last were senb out by Mr K S* 
Williams. , 

A year or two ago Mr W. Tillery, writing to the ‘^orist,^ 
rfays : “ I was successful with a cross between RJkodpdendrm 
Aucklandii and the Azalea indica “Stella,” making Stella ” 
the female parent. The ppUen from the short anthars of 
AMcklandii was used in this cross. I have yopng plants 
nowv(i874) growing vigorously from the seeds so pwricid, 
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and hope to see some#of them flower next J^ear, AU the 
difference I see in them at the pn£!sent time is that ^ they are 
Sti^naer in mrowth and with^ .othet Voiiaia 

seedl^ Alikas sown at iStdla Mfor 

experiment in this case, f ya^ftrongjpJtwing variety 

and of fine habit, and also fiS the of its * 

Mr Til^ has also sncceetbd in crossing mollis and 
A, and the seedling aiO healthy, but have not yet 

flowered. In writing to Im ^Florist,* 1875, P* the 
aiame hybridist remarks : iiave fertilised some flowers of 

A^aUa Mica ^Stella’ with the pollen of A, molih^ and the 
seed seems swelling well, so that there is a chance of a new 
attain in Axaleas.’^ Although most of our improved varieties 
of Indian Azaleas have been imported from the Continent, and 
especially from Belgian gardens, it is interesting to find that 
Mr Phillips Frost (now of Dropmore) raised some fine seed- 
lings, which were sent out by Knight and Perry of Chelsea 
many years ago {1830-40). Mr Frost sowed seed from a white 
variety, and this, without any artificial cross-fertilisation on his 
part, produced offspring of various colours. Among this batch 
of seedlings at least four were named and distributed, these 
being A, Frostiiy A, Grenvilleiy A. Chelsoniiy and A. Duke of 
Devonshire, These varieties must have been among the ear- 
liest seedlings raised in this country. 

The hardy varieties known as American or Ghent Azaleas 
are hybrids or selected seedlings which were originated at 
Ghent, whence the popular name, and they are all varieties 
or hybrids of A, calendulaceay A, speciosay A, viscosoy and A, 
nud^ora. Seed should be sown in pans of light sandy soil 
in the spring, and placed in a gentle bottom-heat. When the 
young plants make their appearance admit air after watering, 
as they are apt to damp off ; indeed it is a tendency to rot off 
or decay at thfr collar which renders grafting on A, Phoenicia 
as a. stock necessary, in multiplying and perpetuating all the 
finef and more tender varieties. ’ Artificid fertilisation is the 
surest way of obtaining any particular improvement in shape, 
habit, or colour of the flower ; but seed taken promiscuously 
fimm selected varieties gives a fair percentage of good flowers. 
Azaleas seed so freely that the seed-vessels are carefully re- 
move fttnn specimen plants after flowering in order to hus- 
band their strength for future bloom. A. hybrida enneandm 
(see * Bot. Mag,/ t. 2308) is supposed to be a natural hybrid 
between a whit^flowered Awlea accidentally feriiljsed by the 
pollen of Xhododendfvn ponHcum, which stood near it. Raised 
Omm se(^s rf rim Azalea, the habit t of the plant id that of a?, 





GENERAL REVIEW. 


slender^habited Rhododendron, with#legant white flowers like 
those of a Rhododendron in form, and suffused with lilat. 
Rhododendron hyhridum glaucum (see ^ Bot. Reg,/ t. 193) is a 
hybrid between an Azalea and maximum^ the latter being 
the pollen-parent. This differs from the above plant in having 
pflaucous leaves and an erect arborescent stem. R, azaletddes 
IS supposed to be a mule between an Azalea tind a Rho- 
dodendron (see ^Bot. Mag./ t. 2308). Mr J. Anderson- 
Henry has raised hybrids between Indian Azaleas and Rhodo- 
dendrons, and the same result has been obtained by Cdn#' 
tinental growers between Rhododendrons and the yOllow- 
flpwered A* sinensis. This close relationship or consanguinity 
might be turned to useful account by Ubing seedling Rhodo- 
dendrons as stocks for Azaleas to increase their vigour; and, 
vice versA^ to limit the exuberance of the Rhododendron, and 
induce it to flower earlier and in a dwarf state. Several hand-' 
some cross bred varieties of Azalea molhs are figured in ‘ Flore 
des Serres,’ 1874, p. 155-161, and these figures will always be 
interesting, as showing the range of improvement hereafter 
effected by future cross-breeding and cultivation. The Indian 
Azaleas have ten stamens, while the Ghent and American 
varieties have but five ; still, for all practical purposes, they are 
identical. Numerous seminal forms of A. laierita have been 
produced in Continental gardens ; and it is interesting to find 
that a baker of Ghent, M. Mortier, occupied his leisure in 
crossing the Turkish A. pontua (of which there are natural 
varieties varying in colour from yellow and white through all 
the shades of orange to a deep bronze or copper cplour) with 
the N. American A. calendulacea. A, viscosa^ and A. nudiflorq^ ^ 
and so originated a very brilliant and useful .group of hardy 
decorative plants. Azaleas may now be considered in the 
same category with Pelargoniums, Pansies, Cinerarias, and 
other florists’ flowers, since there appears to be no limit to thef 
seminal varieties they bring forth ; and even the plants “ sport ” 
or break,” as is the case with tricolor Pelargoniums and some 
other plants. 

Erica {Heaths), — A well-known family of decorative plants, 
some being natives of Europe, but the finest »^ecies come from 
the Cape of Good Hope. Cape Heaths have not resist^^fl the 
pervading influence of the great law of nature. Mr Storey, 
formerly of Isleworth, produced some remarkable plants^f both 
Erica and Epacris forty or fifty years ago : of the former, some 
varieties of the section belonging to £, vesiita were especially 
ornamental ; and of the latter were varieties, with tubular flowers, 
resembling jB. impre^sa and E.grandiflora^ of very great b6auty« 
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Some of the vei^ best ^laniklieSrQi^N^ 
and £, jaminifl&r^^ no# hMd 

origim They are readily 0$ tte yonng 

wood inserted in outfit^ uriwBivet^ aano, and 

placed in a dry positm wllle frame^ Too 

much heat and moisture in die alttiptlgihe^ oauies the cuttings 
to damp offr The pots of cuttings should be covered with a 
beU-*glas$, tilted at the base so as to prevent closeness and 
damp. Although this g^us has been much improved by the 
hybridist^ there is yet a wide Md open to the cultivator. 

In fertilising Ericas, it should be borne in mind that the 
eight staipens shed their pollen early — sometimes, indeed, 
before the flower opens ; and to prevent the possibility of self- 
fecundation taking place, a slit should be made through the 
unopened corolla, so that the stamens can be cut off with a 
pair of fine-pointed scissors, and removed from the flower, after 
w'hich examine the glutinous apex of the stigma with a lens ; 
and if it is in a receptive state, and free from the pollen of its 
own flower, proceed to fertilise it with pollen obtained from 
any other parent the properties of which it seems desirable to 
blend with those of the seed-bearing parent. Some of the Cape 
Ericas, however, retain their pollen until visited by insects, the 
anthers being irritable, and when touched by the proboscis or 
antennae of a bee or fly, they discharge their pollen on to the 
hairy intruder, who thus doubtless cross-fertilises other flowers, 
and possibly other species. Seed should be sown as soon as it 
is ripe on the surface of sandy peat earth, and covered with a 
bell-glass. It will germinate more quickly if placed on a gentle 
bottom-heat in a greenhouse temperature. 

As early as 1819 the Rev. W. Herbert had obtained numer- 
ous hybrid Heaths, since in his valuable paper (see ‘ Trans. 
Hort Soc.,' 1819-21, vol. iv. p. 28*) he writes: “I have 
mules from the long-podded £Hca ampullacea and E, jasmini- 
flora (fertilised ?) with the round-podded E, vestita-coccinea and 
E. kybrida or cylindrica, I have also mules from E. Shannonii 
with E, gemmtfira and with E, tricolor^ of E^ ampullacea vdth 
E, gemmi/era, and all the seedlings of a similar impregnation 
are ajike among themselves, and would at once be pointed out 
by a person acquainted with the African Heaths as new species 
extremely unlike their parents. These have not yet flowered. 
I have not yet obtained any mule between tubular and cam- 
panulate flowering Heaths ; but I have‘not made many experi- 
ments. I think such difference of form much more likely to 

* See also ^'Observations on Hybrids,” by T. A. Knight — ‘Trans, 
Hort. Soc.,’ voL iv. p. 367. 


T 
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constitute a true distinction in the family of Heaths than that 
of a longer or rounder capsule. The unwillingness of the 
African Heaths to shed their pollen unless touched by a strong 
insect or humming-bird, must render them very likely to be 
fecundated by the pollen of neighbouring sorts ; and if the 
hybrid offspring should prove fertile like that of the Gladioli, it 
will be evident how it comes to pass that the species of African 
Heaths are so multiplied, while the European sorts remain 
unaltered. 

There are two or three hundred reputed species which have 
been at one time or other introduced into our gardens, and 
such kinds as E, tricolor^ E. veniricosa^ E. vestita^ and others, 
have yielded numerous beautiful varieties. Among others, Mr 
Epps, Messrs Rollison & Sons, Messrs Lee of Hammersmith, 
and Mr Turnbull of Bothwell Castle, have done much towards 
improving the Ericas 'as decorative plants. Mr Turnbull hasi 
raised numerous beautiful hybrids. 

The following is a list of hybrids raised by Messrs Rolli- 
son, who have long held the finest collection of hybrids and 
species in the trade : — 


Erica smula. 

II affinis. 

II amabilis. 

II II floribunda. 

II ampullacea obbata. 

II II rubra. 

If aristella. 

II blanda. 

II Bousteadiana. 

II Burnettii. 

II Candolleana. 

II Cavendishiana. 

II Clowesiana. 

II eximia. 

II II superba. 

II Fairreana. 

II fastigiata lutescens. 

II favoides elegans. 

II ferruginea superba. 

II gemmifera elegans. 

II Hartnelliana. 

II II virens. 

II Holfordiana. 

II hybrida (cylindrica). 

II Irbyana (non-An^lrews). 
II Jubana rubra. 

II Lindleyana. 

II M*Nabbiana superba. 


Erica metulccflora. 

II II bicolor. 

M II superba. 

II Faxtonii. 

II perspicua nana (buccineeformis) 
II picturata. 

It princeps coccinea. 

II profusa. 

II retorta major. 

11 Sindryana rubra. 

II Sprengelii. 

II suavedens. 

II tricolor. 

II II coronata. 

II II elegans. 

II II flatnmea. 

II 11 Holfordii. 

II II impressa. 

II II innata. 

II II I^ngscottiana. 

II II major. 

II II Rollisonii. 

II II superba. 

II tubaeformis. 

II venosa. 

II vemix coccinea. 

II vestita camea. 

II Victoria. 
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The following are modem vapeties raised out by 

Messi^ Rollison ^ Sons 

S, ruHlam,-^A beauH^iil and 

dowered for the first ft telbe tew Of Wd obtained by 

crossing jS*. MassonU m 0 r''W!S^ OIM Of Ilinm’Konisoa's ^viots need- 
ling varieties, £, Taurmn^* 1W is iMtermediate, bnt the flowers 
resemble those of £. AfassmU m i^hpe^ colour^ and arrangement, 
and are of a bright crimson colpur. 1871. 

£, This plant is the Tastxlt of crossing £, Mftrnoekiana and '£. 

^primeps Umploft^ but is oiiite ttistinct from both in habit. The flowers 
are in dusters, long, tubular, and ^ a clear crimson colour, the petals being 
pink and white, with a dark ring near the mouth of the tube. 1875. 

£* dpuUnta*’^£ Fairrmm and £. cmnthMdes coronaia are the parents 
of this tariety, which is quite distinct from either in habit and fiower. 
The crimson tubular flowers are inflated at the base, having a dark ring 
near the mouth, and are borne in whorls of 12- 16 dowers. The petals 
are pink and white. Leaves small and hairy. 1875. 

£, ornata. — A delicate-coloured variety between E. ohbata and E. 
Fairreana. The flowers are smooth in outline, French white in colour, 
shaded with pink at the inflated base of the tube, and banded with green 
near the throat. Petals smooth, and nearly white. Habit robust, re- 
sembling E. ampiUlacea or E, obbata, 1875. 

E. Shannonii glalira. — A robust variety resulting from a cross effected 
between E. obbata and E. ampullacea obbata. The most singular point 
about this plant is the absence of any viscidity or gum on the flowers, and 
yet they have a gloss like polished ivory. This is an advantage, as the 
viscid-flowered varieties are so .easily soiled by dust and flies. The flowers 
are paper-white, suffused with rose, and borne in terminal whorls of 6-8 
blooms. 1875. 

E, tricolor profusa. — A distinct plant, the result of crossing E. Fairreana 
and E. princcps coccinea^ totally different from its parents, about which 
some doubts might have arisen had not the pedigree been carefully preserved. 
Flowers tubular, inflated, crimson at the base, the upper half white, 
having a band of green around the throat. The habit is vigorous, branch- 
ing, the foliage being erect and hairy. 1875. 

Mr T. Jackson of Kingston raised and sent out many new 
and distinct hybrid Ericas, E, cristata vittata was raised be- 
tween E. cristata major and E, Linnceoides, and was sent out in 
1842, as also was E. Jncksonii, a hybrid between E, retorta and 
1^. Iriyana, E, hiemalis, one of the finest of all winter-bloom- 
ing Ericas, is a hybrid raised about 1838; 

A double-flowered Heath, in the shape of a sport from Erica 
himalis^ appeared upon a plant growing in Haynes’s Nursery 
at Penge in 1873. The doubling consists in the repeating of 
the corolla over and over again, to the exclusion of the stamps 
and pistil. In the centre is a small shoot bearing scale-like 
leaves. The clear white of the inner petals contrasts nicely 
with the pink tinge of the outer whorl ; and altogether it is 
well worth the attention of horticulturists. 
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Kalmia.~N. American hardy shrubs of dwarf habit, flower- 
ing very profusely in the spring or early summer, and feadily 
propagated by cuttings of the young growth inserted in a bed 
of soil surfaced with sand or grit, and covered with a hand- 
light or frame. Cuttings taken off in August root best. ' Seeds 
grow freely treated as recommended for Rhododendrons. Seed- 
ling plants of the common kinds may be employed as stocks 
on which to graft or inarch the rarer kinds. I believe nothing 
has been done in the way of hybridising, so that this field is 
open ; and few plants present more attractions, for the flowers 
are unrivalled in purity and beauty by any other exotic. The 
flowers resemble little white umbrellas, the eight stamens 
forming the ribs, the end of each being deftly tucked into a 
little pocket or angle in the corolla. A cross might possibly 
be effected between Kalmia and Arbutus or Andromeda — at 
any rate, the attempt is Worth making ; or perhaps the Arbutus 
might be used as a stock on which to graft Kalmias or 
Andromedas, or ifice versa (sec ‘ Amer. Agric.,^ July 1876). 

Menziesia. — A genus of dwarf-growing shrubs nearly relatca 
to the Heaths, which they also resemble in size, and in their 
spires of well-shaped white, bluish-lilac, or rosy-striped flowers. 
They are natives of North America, North Euroi>e, and other 
countries, and are generally found on dry heathy moors. M, 
poUfoim, St Dabeoc’s or Irish Heath, is found on the granite 
mountains of Galway ; and M, ccemlea is found in Scotland as 
well as in North America. These pretty little plants may be 
propagated from seeds ; but in some cases artificial fertilisation 
is necessary to insure a supply of these in a fertile of perfect 
state. Cuttings of the young growth may be struck in sand 
in a cold frame under a cloche or bell-glass. Seeds should be 
sown as soon as ripe in a pan of sandy peat, and placed in a 
cold frame to germinate. The seeds should be sown thinly, so 
as not to overcrowd each other in the pan, as they ^e very 
impatient of being moved until they have made considefable 
growth. The bell-shaped drooping flowers are very loveln 
Bryanthus erectus is a hybrid, the parents being M. caniUa ana 
Rhododendron chamcecistus. They might doubtless be crossed 
with some of the hardy Ericas, and a more'»beautiful race of 
hybrids be thus obtained, having a more robust habit. 

Bhododendron. — K veiy beautiful genus of evergreen flower- 
ing shrubs, represented in our gardens by numerous , hardy 
varieties. The species are natives of North America, the 
Caucasus, Gibraltar, Java, Borneo, China, Japan, and the Sik- 
kim Himalayas, whence Pr Hooker introduced seeds of so 
many fine species about 1848, All the species may be^propa- 
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gated by cuttinp of the young wood, just as it getl firm at the 
base. These should be pricks into paijis <?f sandy soil, and 
placed in a warm frame or for a week or so previous to 
setting them on a gentle bottom-6eat. If only one or two 
individuals are required, then proj^hgate by layering. Grafting 
is often the quickest and best method of propagation ; and R, 
ponticum^ or any other hardy variety, may be raised from seed 
for stocks. Clean seedling stocks are best, and grafting can 
be performed in September or later, side or veneer grafting 
being the best methods, as then the top of the stock need not 
be headed down. A close frame or a pit slightly heated should 
be used in which to conduct the operation ; and the stocks 
should be established in pots for choice varieties. Inarching 
succeeds well from April to September, and is often best and 
surest where the parent plant is small and portable. The hardy 
kinds may be proi)agated readily by grafting, the stocks being 
taken up in March and grafted either by side or splice grafting, 
after which lay in the stocks by the heels, and cover either with 
a frame or hand-lights until the union is complete, which will 
be in about a month or six weeks. Some graft the stocks at 9 
to 10 inches from the ground in the open quarters, and others 
graft at the collar in August, covering the junction with soil. 
In grafting, tie the scion firmly, and exclude air by a coating of 
mastic or grafting wax. Scions are formed of the young growth 
after it has become partially hardened at the base. 

The late Mr J. Standish recommends grafting in heat in 
January, February, and March, or in a cold frame in April j 
but in the latter case the grafts require to be cut in February, 
and stuck in a north border, protecting them with a bell-glass 
or hand-light. Stocks are two-year-old seedlings, with clear 
fresh steins, and these can ht worked if desirable within an 
inch or two of the collar. Saddle-grafting is the best in heat, 
and forms the firmest and most intimate union. For grafting, 
the stocks are taken up from the nursery rows, and after being 
•iworked and tied firmly, they are carefully planted in boxes of 
light rich earth, and placed in a close case in the propagating 
house stove until a union is effected. Side-grafting in 
August is also successful, the stocks being potted and grafted 
in heat as above, but not headed back as in saddle-grafting ; 
and they require to be kept under glass until the spring, whne 
those worked earlier in the year can be planted out in October 
(see * Gardeners' Chronicle,' 1871, p. 308). 

The seeds should be sown as soon as they are npe in a 
slightly-heated frame or pit on a bed of fine soil, or if the qu^- 
tity is small, in pots, boxes, or pans. Some prefer to keep the 
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seed until March before sowing ; and in September of last year 
I saw fifty thousand seedlings in Methven’s Nursery, Leith 
Walk, Edinburgh, which had been sown the March previous, 
and these had been pricked off when an inch in height. The 
seed germinates in a month "or five weeks, and may be pricked 
off into beds of light rich earth in cold frames or pits as soon 
as large enough to handle. Seed of tender warm greenhouse 
kinds should be sown in a gentle heat in pans, and kept near 
the light in a warm pit or vinery after germination ; and when 
large enough, they should be potted off into small thumb-pots. 

The Pontic and Catawba species are quite hardy ; and it is 
by using these that hybridisers have been able to obtain a hardy 
race by crossing them with the finer-flowered and brighter- 
coloured Indian kinds, such as arboreiwi^ and its white, 
rosy, cinnamon, and blood-coloured forms. When R, arboreum 
was first introduced, it was only seen in conservatories and 
plant-houses ; but the bright and beautiful colours of this and 
other Indian varieties set the hybridisers to work, and so suc- 
cessful have they been, that by continual crossings with the 
hardier varieties from different parts of the world, such as R. 
ponticum^ caucasicim^ maximum^ and catawbiense^ they have 
stamped a vast variety of shades of beautiful colours upon a 
race which, for hardiness and usefulness in garden decoration, 
cannot be excelled in any other genus of plants. Better than 
all, these modern hybrids are by no means so particular as to 
soil, and many of the best of them may be very successfully 
grown in fibrous loam, decayed leaves, and sand intermixed. 
The foliage and manner of growth will generally inditate how 
much of the Indian type prevails in the variety ; and in pro- 
portion as that type is predominant, so will the' plant be par- 
ticular as to soil and climate. A wet and frosty winter after 
a warm mild autumn is a severe test of the hardiness of Rho- 
dodendrons. As a rule, the sorts which have arboretim blood 
in their veins perish — generally root and branch ; while those of 
the ponticum strain sustain much injury to their blossoms. It- 
is only those bred from catawbiense that escape with impunity, 
and these in a greater or lesser degree in accprdance with the 
influence of their ancestors, in cases where intermixture of 
blood has taken place. The pallid, lilac-hued Everestianum 
and roseum elegans are two sturdy and hardy sorts ; but some of 
the higher-coloured varieties also, of quite modern date,' seem 
able to brave all weathers with impunity. Among those of 
this category are the rosy “ Lady Armstrong,” the rosy-scarlet 
“ James Bateman,” the rich crimson “ Mrs Milner,” and ** H. 
W. Sargent ” — all remarkably attractive flowers, together with 
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“ Mrs John Glutton,” the gem of all others amongst; the whites, 
and Caractacus ” amongst the purplish crimsons. We have here 
half-a-dozen sorts which are.4:©n^rativfely new, and which it 
would be very difficult to beat, taking into account their high 
and pure colours, their magnifioent flower-trusses, and their 
fine hardy Laurel-like foliage. 

It is the duty of the hybridiser to infuse a good constitution 
into his creations, just as it is to improve them in form and 
colour ; hence he should be a close observer of the effects of 
temperature and exposure on the plants he attempts to improve, 
so as to enable his seedlings to withstand our climate with 
impunity; and this particularly applies to the hardy varieties of 
Rhododendron, 

In crossing Rhododendrons, the hardiest and best-habited 
plants should always be selected as the seed-bearing parents ; 
and R. catawhiense or R. maximum are the best in this respect 
from which to originate races ; but if the object is merely to raise 
seedlings of existing races, then seeds should be saved from 
cross-fertilised, modem, hardy varieties now annually sent out 
by the Messrs Waterers, Messrs Lane, and others. If early- 
blooming varieties are desired, then R. caucasicum is one of 
the best species to start with, or some of its varieties, as R. 
Nobleanum or R, Nobleanum album. We yet hope to see some 
new greenhouse varieties raised between the tubular-flowered 
species of which R, jasminijiorum is the type, and the hardy vari- 
eties of Rhododendron, Azalea sinensis, or the Ghent Azaleas. 

The late Mr John Standish was one of the first who at- 
tempted to improve the hardy Rhododendrons by hybridis- 
ing them with the Indian species; and he appears to have 
gone to work in the gardens of the Duchess of Gloucester at 
Bagshot Park, soon after the introduction of R, arboreum, for 
one of his first hybrids was R, altaclarense (R, arboreum x R, 
catawbiense). Then came R. Blandyanum {R, catawbiense x 
R, altaclarense), and R, Blandyanum superbum was the result of 
crossing R, Blandyanum with pollen from a variety named 
Queen Victoria,” other seedlings from this last-named cross 
being Manglesii, “ Robert Burns,” Menziesii, “ Countess de 
Morelia,” “ General Cabrera,” and others. 

Another race was produced by using R, maximum, another 
North American species, as the seed-parent, this also being 
fertilised by pollen of the Indian R, arboreum. One of the 
first products of this cross was R, Ltndsayii; and this variety, 
fertilised with pollen from R,ponticum album, yso6\xct6. a< numer- 
ous progeny, whose flowers varied from white through all the 
shades of lilac to a deep purple. These being again crossed 
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with the previous hybrid variety /d, altaclarense, gave a beau* 
tiful lot of varieties, among which were Paxtonii^ **Mrs 
Beecher Stowe,” “Gem,” and several others; and Paxtmii^ 
fertilised by Lindsayii^ gave “ Climax,” Fimbtiatum, and others. 

A third series of varieties was originated by crossing R, 
ponticuni purpureum with R. altaclarense. One of the best of 
these was “ Queen Victoria,” which in its turn was fertilised 
with R. altaclarense, and produced “ Vesuvius ; ” and the Idst- 
named again, crossed with R, Blandyanuni, gave Brebnerii^ 
“ Madame Titiens,” and many other fine forms. 

R. maximum^ crossed by R. caucasicum, produced “ Cunning- 
ham’s White ; ” and the last, with Blandyanum^ produced Urn- 
batum^ one of the most beautiful of all the forms then known. 

From the hybrids of the R, catawbiense section — for example, 
album elegans, pictum^ and others — such fine forms as “ Stan- 
dish’s Perfection,” “ Minnie,” “ Mrs Standish,” and others, 
were produced. 

In the ‘ J ournal of the Royal Horticultural Society,’ vol. v. 
p. 271, Messrs Standish & Noble thus relate their experience 
in raising hybrid Rhododendrons : — 

“ We find that, analogous to what is observed in the animal 
kingdom, the greater the cross the more healthy the progeny, and 
that breeding ‘ in and in ’ produces weak and deteriorated con- 
stitutions. We have a remarkable instance of this in a batch 
of hybrids, raised from Caucasicum album (that being a hybrid), 
fertilised by its own pollen. The plants are extremely dwarf, 
with variegated foliage. So dwarf are they that many of them 
had eight or ten flower-buds on, when only from four to six 
inches high, and four years old. They, however, bloomed 
quite freely when only three years old, and about as many 
inches high. Flowers produced by these dwarfs were again 
fertilised by their own farina, and although seeds were pro- 
duced and vegetated, the plants could not be kept alive, but 
after various durations of existence, from two to eighteen 
months, they finally disappeared. One of the dwarfs above- 
named, which we have called Bride, fertilised with the pollen 
from another distinct hybrid, has, however, produced some very 
healthy seedlings. A remarkable example of tShe varied nature 
which hybridising effects in the Rhododendron is afforded in 
a hybrid raised from R, catawbiense by a large yellow Ghent 
Azalea. The object wa6 to raise a hardy yellow hybrid^ bfit in 
this we have been disappointed, as it has proved to be pink, 
and we have named it “ Deception.” It is an extraordinary 
croas ; WjB never recollect meeting with so decided a * spoit^ It 
resetnbles neither of ks parents, being one of our best growers^ 
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with foliage large and thi6c^ of a l^ght green^ andttien in a 
young state it has the appeara^rie of being coai^«a wilh varnish, 
i^other remarkable hjlfbiid, HpiDh we we ealled Towardii, 
was raised from by this being a per- 

fect giant in eveiy respect The foliage is very fine, and the 
flowers, both individually and in the truss, remarkably large, 
each forming a perfect cup. We know no Rhododendron equal 
to it in size and perfection of flowers. 

^ “ Having shown some of the effects of hybridising upon the 
Rhododendron, and the various breeds produced, we would beg 
to recommend all who intend practising this very interesting 
branch of horticulture, no matter what class of plants they pro- 
pose to operate on, to choose the parents, whether species or 
hybrids, as far removed from each other as is consistent with 
the constitution of the plants and the result aimed at. We 
have in a tabular form appended a description of eight distinct 
sections of hybrid Rhododendrons, and it will be seen that all 
our third crosses, although all hybrids, have been selected as 
distinct from each other as possible. The plants raised from 
these crosses are all as healthy as we could wish, and they pre- 
sent a very great diversity in the characters of their foliage. 


* Slction I. 


Catawbiense 1 ( Catawbiense 

> Altaclarense < 

Arboreum ) ( Altaclarense 


Blandyanum, 

Towardii. 

Meteor. 

Elegaiis. 

Nobleanum bicolor. 
Pull helium. 


Ponticum 

Maximum 


Section II. 


Hybrid Maximum 


Hybrid Maximum 
Altaclarense 


fStandishii. 

I Mrs Loudon. 
) Picturatum, 

\ Vivid. 

I Captivation. 
\Raeanum. 


Section III. 

Ponticum album ) ( Caucasicum album, 

\Cau€mcum\ fertilised by its 

Caucasicum ) ( owa. farina 


Bride. 

Ori^naly and a race 
of remarkable 
dwarf and varie- 
gated varieties. 


* When the name in this arrangement in printed in ordinary type, it 
indicfttes the plant to have been a breeder ; when m Jtalics, a hybnd 
duced. Thus, Catawbiense, fertilised with pollen of Arboreum, Pr^,^ 
Altaclarense. Then takinR Catawbiense as the female agnn. an dJertiMs - 
iUtf It with the pollen of the hybrid Ajtaclapnse, arace of excellient floweVI, 
tiia as mandyaimm, Tpwwwi, Ac., was piodnced. 



298 


GENERAL REVIEW. 


Section IV. 


Section V. 


Purpureum 

Altaclarense 


Quem 


Victoria. 


Caucasicum 
Arboreum album 


Conacettm. 


Section VI. 


Section VII. 


Catawbiense 1 
Large yellow > Deception. 
Ghent Azalea ) 


Campanulatum 
Hybrid Maxi- 
mum 


Hybrid Campattu- < 
latum. 


Section VIII. 

Bride ) 

Dried farina (pollen) of > Result not known. 
Dalhoubieanum . ) 


Mr J. Anderson-Henry has drawn attention to the apparently 
partial hybridity which takes places in Veronicas (see Veronica), ' 
and the non-reciprocity of the hybrid union between certain 
species of Rhododendron (see ‘Jour. Royal Hort. Soc.,’ 1873, 
p. 105 

“ I have no doubt something of the same kind occurs among 
Rhododendrons. But I may only instance one case where I 
crossed R. Edgivorthii on JR. caucasicum ; the seedlings, ever 
few when the cross is a severe one (by which term I mean such 
instances as where the species do not affect each other kindly), 
were only two in number ; and though now about ten years old, 
they show no indications of setting for flower. But while they 
have both the glabrous foliage of the seed-bearer, and even the 
ochreous tint underneath, they differ in having pyriform instead 
of its lanceolate leaves. But though in these particulars they 
depart from the normal state of R. caucasicum^ they have not 
one feature of R. Edgworthiiy the male parent, The other case 
is where I crossed the same R. Edgworthii on R. Jenkinsii. 
Here the seedlings, again only two in number, resembled the 
mother, except in having again the pyriform foliage, in which, 
be it observed, it is a departure from both parents, both having 
lanceolate leaves, those of R. Jenkinsii being acutely so. The 
hybrid in this latter case is budded for flowery but the flowers 
of both parents are white, and both sweet-sdfented, and among 
the largest of the genus, though the scent, texture, and forms of 
the flo\vers are different ; so that I look for surer tests in the 
coming flowers, though these may be more perplexing too than 
any that yet appears. It is proper to observe that I take the 
utmost precaution in all my crossing operations to prevent 
miscarriage in any possible way. 

“ While treating of my difficulties with this R. Edgtvorthih^ 
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one of the most peculiarly constituted as it is one of the most 
peculiarly featured of aU the Rhododendron tribe, having its 
rugose leaves densely pubescent W the upper it is perfectly 

shaggy with tomentum on the ui|detf^i5ide, eveiy stem being 
clothed with the same tomentum, I have another most singular 
peculiarity to note in regard to it— namely, that while it will 
cross other species, it will take on a cross from none, — that is 
to say, while it has been repeatedly made the male, it has never 
with me, though I have tried it often, nor with any other that 
I have heard of, submitted to become the female parent. I 
have crossed it, repeatedly on i?. ciliatum^ one of the minor 
forms, too, of Dr Hooker’s Himalayan species. Tt has been 
crossed, too, on R, formosum in this neighbourhood, I believe, 
in the Stan well Nursery; but* I never could get it to take on 
any cross whatever. R, Nuttalli behaved, with me, in the same 
manner ; it would cross, but not be crossed : but I did not per- 
severe with it as I did with R, Edgivorthii. Now I do not 
assert absolutely that R, Edgworihii^ in the numerous tribe of 
which it is a member, may not be hybridised with some other 
of its kindred, but I could never get it to reciprocate a cross. 
And this remarkable circumstance of non-reciprocity has per- 
plexed and defied me in innumerable instances throughout my 
long experience in these pursuits. It occurred to me that the 
pollen of larger forms might be of larger grains, and so might not 
pass through the necessarily small ducts of the styles of smaller 
species ; yet R, ciliatum^ a tiny species of one foot high, was 
crossed freely by R. Edgworthii, as I have just noticed, a 
species of six feet high. I even crossed this latter species on a 
pure Indian Azalea, though, by pulling the seed-pod before it 
was ripe, I raised no seeds of this latter cross.” 

The same gentleman, writing to the ‘ Gardeners’ Chron- 
icle,’ remarks : I have raised no end of another brood ob- 
tained by crossing Rhododendron Nuttalli on another hybrid of 
my own obtained by crossing R, fortnosum and R. Dalhousie- 
anum?^ 

On the Continent, among the first to hybridise the Rhodo- 
dendron were MM. Lemichez, who went to work with R. 
catawbiense, R, maximum^ R, caucasicum, and R. arbormm. 

Rhododendron RovelHL—h small-growing hardy hybrid raised 
in Italy by M. Rovelli. It is the result ^of a cross effected be- 
tween R. dauricum and R. arboreum^ and is said to combine 
the early-blooming habit of the former with the vigour and 
glowing beauty of the latter species (see ‘ Revue Hort.,’ 1867, 
p. 159 ; Herbert’s ‘ Amaryllidatcese,’ p. 359). , , . , 

The following short list of early Rhododendron hybnds, with 
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their parentage, will be interesting to those who wish to see the 
relative influence of the male or female parents : — 

Nobleanum. — Female, Caucasicum ; male, Arboreum. 

R, Altaclarmse.—¥emsL\e, Catawbiense ; male, Arboreum. 

R. Russellianum. — Female, Catawbiense, var. ; male, Arboreum. 

R. Nobleanum album. — Female, Caucasicum; male, Cinnamonicum. 

R, coriacea. — Female, Caucasicum; male, Catawbiense. 

R. ^ Cimnhtgkatn s White.^ — Female, Maximum ; male, Caucasicum. 

The beautiful hybrids obtained by the hybridists aroused the 
energy of other cultivators ; and Mr Smith of. Norbiton, near 
Kingston, succeeded in fertilising R. pontimm with pollen from 
Azalea sinensis^ the result being a beautiful race of hybrid vari- 
eties, of which we may name R. aureum (see Paxt. ^ Mag. of 
Bot.,’ vol. ix. p. 79), decorum^ ammnum^ carneum^ flavescens^ 
fiorbitone?is€y and ele^jantissimum. Of these, the best — or one 
of the best — was aureum^ which seems to be now very rare, 
as I remember a gentleman asking in the gardening journals 
in 1874 for information as to where he could get a plant of 
‘‘ Smith’s Aureum ” without any response. 1 'hese hybrids were 
raised about 1836, and five of the most distinct (including the 
first variety obtained — viz., R. norbitonense) were exhibited in 
Ghent in 1839. In 1844, another series of these beautiful 
hybrids was obtained, among which were R. aureum superbum, 
Burlingtonii, Broughtomanum, cupreum elegans, Jenkinsonii, och- 
roleucum, spectabile grandiflorum, and “Victoria Regina.” — (See 
Herbert’s ^ Amaryllidaceae,’ p. 356 and 359, for other interest- 
ing hybrids of Rhododendron Azalea, &c.) 

R. proecox (see ‘ Revue Hort.,’ 1868, p. an) is an exceed- 
ingly floriferous rosy-flowered hybrid between- A ciliatum and 
R. dahuricum, and being an early-flowering plant it deserves 
the attention of the hybridiser. Crossed with other early forms 
which bear forcing well, such as R, Nobleanum, we might 
obtain an early-flowered and valuable race of varieties of great 
value for pot-culture indoors; and with the help of Messrs 
Veitch’s hybrids of the greenhouse section, we may girdle the 
year with Rhododendrons as well as with Roses. 

Figures of the earlier species of RhododShdron are given in 
the ‘Botanical Magazine:’ R. catawbiense, t. 1671; R- pon- 
ticum, t. 650; R. maximum, t 951. The flowers of the last- 
named species are light rosy pink and white, like apple-Wossom, 

R. caucasicum is a white - flowered species, having green 
spots on the upper petals and suffused with rose behind. The 
leaves jare deep green above and rufous below (see ‘ Bot Mag.,’ 
X 114S). 
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Apart from the hardy kinds, there is a very beautiC^l race of 
warm greenhouse species, amohg which lye may name the 
following as excellent types for fee hybridist to work upon : 
R, arboreum (crimson), A (wMte), R, Brookei 

flavum (orange yellow), R. 'fitigms (cnmson scarlet), R. jas- 
miniflorum (with clusters of pure white Stephanotis-like flowers), 
R. javanicum (orange scarlet), R. iubiflorum (crimson or 
reddish - purple flowers, veiy curious), R retusum (reddish- 
orange flowers in terminal clusters), R, virgaium (flowers rosy 
white, the only species bearing axillary flowers). One of the 
finest and earliest hybrids in this group was obtained by Mr 
Lees, gardener to the Earl of Haddington at Tynningham. 
This is “Countess of Haddington,** a large white-flow^ered fragrant 
variety, the result of a cross effected between R* Edguwrthii 
and R. Gibsonii. Another hybrid, R. nmltiflorum^ was obtained 
by Mr Davis, of Liverpool, by crossing R, cilia turn, a beautiful 
hardy or half-hardy species from the Himalayas, with R. vir- 
gatum. Another in the same class, R. “ Duchess of Buccleuch,** 
was raised by Mr Eraser in the Leith Walk Nurseries, Edin- 
burgh, this being a cross between R. Edgimrthii and R. Gib- 
sonii, “ Prince of Wales ** (Rollison) is the result of crossing R, 
javanicum with R, i^etusum, and has clusters of bright reddish- 
orange flowers. “ Princess of Wales,” “ Princess Alice,’* 
“Princess Helena,” and “Princess Mary,** are also lovely 
white or rosy-white varieties, the last named having been 
raised by Messrs Rollison, and is curious, as its clusters of 
flowers are coloured like apple-blossoms. It is worth w'hile 
noting that Rhododendrons vary more when crossed in the 
second generation — that is to say, crosses between the hybrid 
and cross-bred varieties vary more in colour and habit, and are 
more floriferous, than is the case of the seedlings obtained be- 
tween two species. There can be little doubt but that these 
.plants become crossed by insects freely in their native habitats. 
That the bees visit these flowers we know from the ancient 
account, which states that the Pontic honey which stupefied the 
Greek soldiers was collected from R, ^nticum, while other 
historians give Azalea pontica as the plant. The pretty little 
Austrian R, chamcecistus (see ‘ Bot. Mag.,* t 488) has been 
crossed with the Scotch Menziesia, while Mr Anderson-Henry 
believes he has crossed it with R, virgatum, a distinct species 
known by its axillary flowers. The floVers of this plant {R. 
chamcecistus) resemble those of a Kalmia in size and colour. 

Rhodod^dron hybrids of great beauty have been raised by 
Messrs Veitch between R, jccvanicum and R, jasmini^rumf 
one of the best being R. “Princess Royal,” which has again been^ 
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most successfully used in crossing with R, Lobbii, These 
crosses grow well in a warm greenhouse temperature, and 
flower freely, their elegant clusters of bright rose, white, salmon, 
or scarlet flowers being agreeably odorous. R. “ Duchess of 
Edinburgh,” raised from R. “Princess Royal” and R, Lobbii^i^ 
a vivid scarlet variety, and one of the finest in the class (see 
‘ Florist,' 1874, p. 145, for coloured figure and description). 


IlYiiRiD Greenhouse Rhododendrons. 

Progeny. Parents. 

* R. Princess Royal, R. javaniciim x R. jasminiflorum. 

R. Princess Alice, R. Edgeworthii x R. ciliatum. 

R. Princess Alexandi a, R. Princess Royal x R. Brookei. 

R. Princess Helena, R. Lobbii x R. jasminiflorum. 

R. Prince* of Wales, R. Lobbii x K. Princess Royal. 

R. Princess Thyra, R. Brookei gracilis x R. Princess Helena. 

R. Crown - Princess of | ^ 

Prussia 1 ^ 

R. Duchess of Teck, .... R. Lobbii x R. Princess Royal. 

R. Duchess of Edinburgh,... Do. x Do. 

R. Prince Leopold Do. x Do. 

Bryanthufl. — R. erectus is one of the most beautiful of all 
dwarf hardy shrubs, and is a hybrid raised by the late Mr 
James Cunningham, of the Comely Bank Nurseries, Edinburgh, 
It is the result of a cross between Menziesia carulea and Rhodo- 
dendron chamcecisius^ and most nearly resembles the first-named 
plant. Apart altogether from its beauty, however, this plant is 
of peculiar interest to the hybridiser as being a true bigen- 
eric hybrid. 


The Epacris YkmiN (Epacridacea). 

Spaeris. — A genus of showy, free-flowering, erect-growing 
greenhouse ^hrubs from Australia, similar in general habit of 
growth and mode of flowering to Ericas, but differing in points 
of structure and geographical distribution. They are readily 
propagated by cuttings of the young growth inserted in well- 
drained pots surfaced with sand, as recomniended for l^ricas. 
In some cases it will be necessary to place the plants in heat to 
obtain cuttings, as is also the case with slow-growing Heaths. 
Nearly all the Lands in cultivation are hybrids or semi^ varie- 

* It is interesting to find that Mr W. W. Buller aho obtained a hybrid 
very similar to this, and from precisely the same parents, ^nd thisjdant 
was exhibited at South Kensington on March 6, 1866 (seejoun * Royal 
ipHort. Soc.,* 1866, p. 31). 
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ties, and the following species m^^setve for parent^ m Obtain- 
ing hybrids : £, ai^mua^a kBmgata^ comnm^ ean^m- 

ulata^ refulgens, and , They do not seed freely unless 

carefully fertilised and in it i%orom^state of health. Seeds 
should be sown as soon as are gathered (see Erica). 

About 1844-45, several beatttifid hybridswereraised by Eng- 
lish nurserymen between Epacris impressa and E, grandiflora. 


The Spurge Family {Euphorbiacece), 

Baohoebia. — A genus of highly variable plants represented 
in our flora by several annual weeds. The decussate glaucous- 
leaved E. lathyrus is popularly but erroneously called the 
Caper plant, and its seeds are used as a substitute for real 
Capers, or fruit of Capparis spinosa. The annuals and her- 
baceous species are readily propagated by seeds or division. 
The strong-growing African species are often grown in collec- 
tions of succulent plants; and E, Bojerii, E. splendens, 
and jB. ( jaquinesflord) fulgens are cultivated for their glowing 
scarlet flowers. A dwarf-growing variety of the last-named 
plant would .be invaluable for cut flowers or decorative pur- 
poses ; or it might be possible to obtain hybrids between that 
species and E. splendens, or others of a more sturdy habit of 
growth. The three last named are all easily multiplied by 
cuttings in a moderately dry heat ; and the succulent species are 
easily propagated by offsets or cuttings of the branches inserted 
in sandy soil, and placed on a dry sunny shelf near the light 
Seed is sometimes produced by the succulent species, and ger- 
minates readily sown in a gentle bottom-heat ; but the seedlings 
should be set in a dry sunny position as soon as they appear 
above the soil, otherwise they are apt to damp off. I believe 
nothing has yet been done in the way of hybridising these 
plants, and there is a good field open, as crosses between some 
of the following genera might possibly be effected. The dtiraif- 
growing kinds — such as E globosa^ E* melqformis, E, captd- 
Medusa^ and others — ^may be grafted on the strong-growing 
columnar or candelabra -like species, as E, cananensis^ Jf, 
CimikscenSi E* erosaf E. polygow, or the slender-growing E. 
mammillarisn E. punicea is an old erect-growing plant, bearing 
bright green leaves, among which scarlet bracts are produced 
near tl^ apex similar to those of Poinsetiiay but smaller. 

BttXUS A genus, of shrubs or small trees represent^ 

in our gardens by A sempervirms or Common Box, and ?ts 
numerous forms. There are gold and silver variegated fonn|^ 
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and in the gardens at Shrubland there is a distinct variety with 
drooping branches, “ as pendulous as those of a weeping Ash.” 
Another very ornate decorative form is the Hardwicke Box, a 
very fine evergreen shrub, much like the Handsworth Box in 
general character. Mr Fish says that the original plant is at 
Hardwicke, and looks to ba about twenty or more years old. 

“ Lady Cullum,” he writes, “ tells me that it came up amongst 
others, and Sir Thomas Cullum, who was a great admirer of 
Box, thought, I believe, that it was a cross between the 
Minorca and the Common Box. There seems no doubt it 
originated here, and all our stock is the produce of one plant. 
It is most distinct and beautiful. All the other kinds of Box 
seed very freely here, but I have never seen the Hardwicke 
variety either flower or seed, which is somewhat singular. We 
have thousands come up in the shubberies every year, but I 
have not seen one at all like the Hardwicke.” 

The dwarf Box used for edgings to walks and flpwer-beds is 
B. senipennrens suffruticosa. In the north of Europe B. sem- 
pervirens attains a height of 20 to 30 feet, and the wood, 
which is annually becoming more expensive, is imported 
largely for the manufacture of blocks for engraving purposes, 
and also for mathematical instruments, more especially for 
folding carpenters’ rules. All the finer kinds of wood-engrav- 
ing are executed on blocks of this wood cut into squares ex- 
actly one inch in thickness. The engravings in this work are 
all cut on this wood, which is sold at prices varying from one 
halfpenny to sixpence per scjuare inch, according to quality 
and size. B, halearica or Minorca Box has larger leaves than 
the common species, and is not so hardy. All the kinds may 
be propagated from seeds sown as soon as ripe, or from cut- 
tings five or six inches in length taken from the current yeaFs 
growth about August, and inserted in rows like Laurel cuttings 
along a sheltered border having a northern aspect. B. australis^ 
a New Holland species, and B, chinensis (Chinese), require a 
greenhouse temperature in winter. B, Fortunii (China) and 
B, longifolia (Nepal) are distinct (see ‘Revue Horticole,' 1S71, 
p. 519, S20). 

])aloehamikia.^A small genus of Asiatid'^r Indian plants, 
D, Rozleana rosm being sometimes met with in gardens. 
It has glossy drooping or lanceolate-serrate leaves, and yellow 
flowers,,protected by large heart-shaped pink bracts ; easily pro- 
pagated by cuttings of the young ^wth. One or two elegant 
scandent Indian species are yet unintroduced. 

Oodissnm (C/vAm).-^A well-known genus of ornamental- 
foliaged stove shrubS} natives of the Moluccas and the South 
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Sea Islands. Their flowers are gipeen and ifi<:onspici}!^, being 
borne on different spikes of racemes on the snme plant 
(monoecious). The imde ^are stftaib with numerous 

stamens ; while the female flbWeta him no ^tals, but bear a 
three-celled ovary or Seed-Vessel^ hamg a three-lobed style, 
and each cell of the ovary contains a single seed, as in many 
other Spurgeworts. They are readily propagated by cuttings 
of the young growth inserted in light sandy soil, and placed on 
a genial bottom-heat in a close case, where the temperature 
varies from 75° to 80**. Most of the varieties — variable as 
they undoubtedly are — may be referred to C. pictum ; indeed, 
only two other species are known. In the Moluccas this 
plant is grown as a decorative shrub, and made into 
fences, much as Box is used here at home; while in the 
South Sea Islands numerous seminal varieties are found. 
Some of the most distinct of these were introduced about ten 
years ago by the late Mr John Gould Veitch, and since the 
introduction of these others have been imported, and many 
seminal varieties have originated in the London nurseries, 
others having been originated by* sports. These varieties 
vary immensely from seed, scarcely two plants coming exactly 
alike ; and seed is very freely borne on well-grown plants, if 
due precautions are taken to fertilise the female flowers with 
pollen from the males, the only difficulty being to obtain male 
flowers when the female ones are open. If the female flowers 
are fertilised by pollen from a distinct variety, some very good 
results may be expected. The seeds should be sown as soon 
as they are gathered, in a well-drained pot or pan, in light 
sandy compost, and placed in a bottom-heated case where the 
temperature is 70® to 80®. Germination soon takes place 5 and 
as the plants grow very quickly— seedlings even faster than 
cuttings— the hybridiser has not long to wait for results. 
Careful cross-fertilisation is always to be recommended, even 
in Ae case of the most sportive of all plants, such as Calceo- 
larias or Mimulus ; yet seeds of Crotons often give many new 
forms when fertilised with pollen from the same variety: indeed 
they are variable in this respect as the variegated Dracaenas 
or Caladiums. 

CtGtm Bdlulum is a seedling from C. comuium^ crossed 
with pollen from C. Wdsmannianum. 

C Andfmmm is a seedling from C. maximum, fecundated 
with polien from C Vdkhti (see ‘ Llllustradon Hoiticole/ 
1875, pL aoi and pi a 10), ^ 

It is siihply imimssible to attempt to give the iwentagn of 
ill catwawed va|ietieaoHliich hawe been w»ed m our 

V 
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and Continental nurseries, but all the varieties have descended 
from the old C. pictum, and its descendants promise to be as 
numerous as those of the Potato or Cabbage. 

Poinsettia. — P, pulcherrima is one of the most striking of 
all ornamental winter-flowering plants, its beauty principally 
consisting in the brilliant scarlet bracts which form a radiate 
crown around the somewhat inconspicuous greenish-yellow 
flowers. There is a variety having creamy-white bracts; and 
Messrs Veitch and Mr Bull have raised seminal varieties 
differing in colour and shape of the bracts. 

P, pulcherrima major (Veitch) has broader and smoother 
bracts than those of the type, and is fully a fortnight or three 
weeks earlier. 

P, pulcherrima rosed carminata (Bull). — The bracts of this 
variety are of a distinct rosy carmine hue, and broader axtd 
flatter than in the tyjie, so that a rounder and fuller head is 
formed. 

A monstrous variety, having a clustered head of small bracts, 
was introduced to this country from North American gardens 
by Messrs Veitch in 1875? This plant — evidently a variety of 
P. pulcherrima — was discovered by M. Roezl, in the gardens 
of a small Indian village in the Mexican State of Guerrero, 
in May 1873. The flower-heads were 14-18 inches across, 
and about 6 inches in height. The bracts are scarlet, tinged 
with violet, and last in perfection several weeks, or even 
months. The plant was sent by M- Roezl to Mr J. Buchanan 
' of New York (see ‘ Garden,' vol. iv. p. 143). 

All the varieties are readily increased in the spring months 
by cuttings of the young growth with a heel of old wood 
attached; or the last year’s stems may be cut into separate 
eyes, as in the case of the Grape-vine, and inserted in a genial 
bottom-heat : these grow away readily. Some ^propagate this 
plant after the bracts make their appearance by taking off the 
tops and striking them in a moist genial bottom-heatin a close 
case, the principal object of this method — which is also prac- 
tised with the Chrysanthemum and Gardenia — being to obtain 
dwarf plants in small pots for decorative purposes. The 
flowers are small and fleshy, and seed niSy be obtained by 
artificial fertilisation. A seminal or hybrid variety of dwarf 
shrubby habit is a desideratum we hope, to see produced* A 
hybrid between Poinsettm and some of the showy-flowered 
Euphorbiads might possibly be obtained. 
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The Fern (Fsit^s)^ 

Well-known evergrettft or flecMuoljjjj plants, distributed over 
a large portion of the- eisitli^s sui&ob, and deservedly much 
grown and admired in gardens. Most of the species are very 
readily propagated by brown dust-like bodies borne in 

little cases arranged in rows, dots, or lines, on the under sur- 
face of the frond (leaf). These spores are so light that they 
are blown about by the slightest breath of air, and come up 
like weeds in most Femenes. There is considerable differ- 
ence in the time occupied in germinating by spores of different 
genera or species. For example, Gymnogramma^ Fimsy and 
Asj^lmiumsy grow up freely in a few weeks after being sown ; 
while Trichcmanesy ffyntenophyllum, Maratt^Sy and others, 
do not grow very freely under any circumstances, and take 
months to germinate. 

The spores should be gathered as soon as ripe, and either 
kept in dry paper until spring, or sown at once on the surface 
of well-drained pots, the pots being •covered with a flat circular 
piece of glass, and placed in a moist propagating case or frame. 
If the seedlings come up too thickly, forming a layer of liver- 
wort-like growth on the pot-tops, pans of moist sandy earth 
may be prepared, and pieces of the green growth taken up and 
pricked off, at about an inch apart, after which give a gentle 
watering, and return the pans into the case until the young 
growth becomes established. If the young growths {prothallii) 
are not pricked off in this way, the stronger choke the weaker, 
and so many plants are lost ; and in the case of new or rare 
kinds this is, of course, to be avoided as much as possible. 
Some propagators cut the fertile fronds off the plants they wish 
to propagate, and lay them, spores downwards, on a pan of 
moist earth, securing them with bent twigs or little pegs. By 
adopting this plan, the frond may be cut and pe^ed down 
some little time before the spore-cases burst ; for if this happens 
many of the spores are dispersed and lost. In the c^e of free- 
growing kinds, the plant may be set above a thin layer of 
old coal-ashes or sandy earth, and the spores allowed to fall 
naturally and germinate, after which they can be pricked off 
when in the intermediate stage, or left until the fronds appear, 
and they are large enough to be potted. Many Asplemu^ 
AManiutnSy and Omunda orienfalts, are proliferous, and thw 
are readily multiplied by cutting off the fronds and peggi^ 
4hem down, so as to enable the young pl^ts to root ; or m 
some cases they can be removed with a little bit of the trond, 
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and pricked off in pans. Many cespitose Ferns are readily 
propagated by division. 

Ifj^ridtsing , — It does not appear to be generally known 
that it is possible to cross-fertilise or hybridise Ferns, and pos- 
sibly also other cryptogams. To explain how this is to be 
effected in the case of Ferns, we must begin with the seed or 
spore. A Fem-si)ore is a minute round body with two elastic 
coats, one within the other, and the hemispherical cavity inside 
the inner coat is filled with that peculiar living matter made 
familiar to us by Huxley and others under the name of proto- 
plasm. When the spore falls upon a moist and suitable sur- 
face, it swells and protrudes two or three tube-like cells, one ol 
which elongates and develops into other cells, until a green, 
flat, liverwort-like expansion is formed, called the prothallm, 
and familiar to every gardener who has sown Fern -spores, 
since their appearance indicates the growth he expected to call 
forth. Now we come to the interesting stage when fertilisation 
takes place. If the under side of a well-developed prothallus 
be examined under a good lens, a series of small, white, hair- 
like rootlets will be found protruding from it, while around its 
margin will be found one or more notches or indentations. 
Among the rootlets, however, are two series of cysts or cells of 
a more or less hemispherical shape, and both containing organs 
of a different nature. In one series of cysts or receptacles we 
find round, loose cells, not unlike the parent spore in general 
appearance, but of a more delicate texture. When these are 
fully developed, the cyst in which they have been generated 
becomes ruptured, and they fall or are projected out on the 
surface of the moist soil or prothallus. Now each of these 
little cells contains a small quantity of fluid, in'which is con- 
fined a minute spiral body like a vinegar eel, but very much 
smaller ; and as the cells sobn burst in water, these little eel-like ^ 
bodies are set free, and possess the power of moving with in- 
credible velocity in water, while they are so minute that the 
most gentle dew on a leaf is sufficient to enable them to 
traverse it in all directions. These little bodies are called 
antherozoids^ and possess a power analogous ^(o that of pollen 
in flowering-plants. These eel-like bodies are common to 
different forms of c^togamic or flowerless yegetatipn, and are 
the very agents which enable the Potato-disease (JPetmosppra 
in/estans) to increase so rapidly when once it gains a footing. 
Careful examination of the liverwort-like prothallus towards Jts 
margins, however, reveals another series of cysts {archegonia), 
an4 th^e contain a proembiyoic cavity at their base^ which 
may be likened to the ovary in flowering-plants. 
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Now, if one or more U the male eel-like anthert^ds in their 
movements come in contact with the cavity in diie fCmale 
cells, the result is a kind of Ihrtihsation '^ijcnilar to that which 
takes place when polleh ie ^wfted owftto the stigma of flowering- 
plants ; and as soon as this takes |)lace, the young or embryo 
Fern begins its growth. Gardeners often look on the first 
growth or prothallus as analogous to the seeddeaves in flower- 
mg-plants ; but this in reality is not the case, the prothalhis 
representing, in fact, an intermediate generation in the life-his- 
tory of the Fern. Another singular fact is, that the male 
organs only have as yet been detected in Osmunda, while 
other Ferns produce male and female organs at different 
periods, as if to facilitate intercrossing. As a practical deduc- 
tion from the above facts, it has been suggested that a clever 
and careful manipulator might be able to produce hybrid Ferns 
by removing the antherozoids by means of a drop of water on 
the hair-like point of a sable brush, and applying them to the 
archegonia or female ovai^-like cells of anoth er species. In some 
cases this result is believed to havf been effected accidentally 
in nature, especially amongst Gymnogrammas ; and a supposed 
natural hybrid between /Vmx serrulata and Pteris tremula 
made its appearance in a batch of young Ferns raised at Chis- 
wick a year or two ago. (See ‘ Jour. Royal Hort. Society ’ (new 
series), vol. i. p. 137, for a very interesting account of a sup- 
posed hybrid Fern, and remarks on artificial fertilisation. In 
the ‘ Trans. Linn. Soc.,^ vol. ii. p. 93, is an interesting account of 
the germination of Fern-spores, &c. See also vol. xxi. p. 117.) 

Many practical propagators have been surprised at the 
results which have attended their attempts to propagate 
particular kinds of Ferns from spores, owing to the appearance 
of other species in the pots or pans in which spores of* any 
particular variety had been sown. M. Mayer of Carlsruhe has 
made many experiments on the germination of Ferns, and 
points out that boiling or baking the soil for some time in 
order to kill the germs of Ferns, Liverworts, &c., is essential, 
using the soil directly afterwards, and covering it from the 
atmosphere with' an inverted shade or bell-glass, so as tb 
exclude the spores of such genera as Pteris, Gymnogramma, 
Liverworts, or Confervse, whidh, being exceedingly fertile, choke 
up any of the more delicate kinds. Spores should always be 
sown m a house or pit from which all spore-bearing Ferns a>:e 
excluded ; for unless this is done, it is next to impossible to 
•prevent free-growing intruders, or rogues,” taking possession 
of the pots. Care should be taken to gather spores before the 
cases burst for it is no unusual thing for the empty Spm^e^ 



310 


GENERAL REVIEW. 


cases to be sown carefully, and then the cultivator’s hopes of 
raising a stock of any particular kind are doomed to dis- 
appointment M. Mayer has succeeded in raising Gleichenia 
cicarpa and Marattia latifolia from spores. The Gleichenia 
he succeeded in raising in large numbers, but the process is 
slow, a period of five months intervening between the appear- 
ance of the prothallium frond and the development of the first 
young frond-spores. Marattia latifolia produced prothallia a 
month after sowing, and in another month they were sufficiently 
advanced to be pricked off in pans, and in a further period of 
six to eight months the first young fronds made their appearance. 
Every attempt to propagate any of the Hymenophyllaceae from 
spores failed. In the last-named group the germination of the 
spores takes place before they are detached from the spore- 
cases, and the least che^k to their vegetation is fatal. Some 
of the more robust and fertile Ferns, on the other hand, produce 
spores which will germinate when taken from dried herbarium 
specimens twenty years old. ' 

With respect to the supposed hybrid Ferns we can say but 
little, since up to the present time we have no positive evidence 
of their production, Asplenium ebenqtdes is supposed to be a 
natural hybrid between A. ebeneum x Campiosarus rhizophyllus 
(see ‘Jour. Hort. Soc.,’ vol. i. new series, p. 137, with figures). 
It is of N. American origin, having been found growing wild 
on the banks of the Schuylkill, about eight miles from Phila- 
delphia, by Mr R. Robinson Scott of the latter place. 

Pteris versicolor^ P, quadriaurita, var. argyrea^ and P, cretica 
albchlineata^ are probably spore-sports, as also are the numerous 
crested, depauperated, or furcate forms of Athyrium^ Lastrea^ 
Scalopendrium, Pteris^ Gymnogramma^ and other genera. Some 
seedling forms of Lomaria gibba are much larger and more 
vigorous than the typical species ; and it has been suggested 
that they are hybrids between the last-named plant and £Uch* 
ntm braziUmsCy or its variety B, b. corcovadense, 

A pknt of Pteris {P, serrulatodremula) pr^nated qijite 
accidentally at Chiswick a few years ago, and is believed to 
be a hybnd between P, tremula and P, serr^^ata, itself- one 
of the most viable of species when propagated from ^ises 
(see ‘ Jour. Royal Hort. Soc.,' vol. iv. new series, 38, fig, v.) 

To^ intermedia is a wild mtennediate form wmch combines 
the characters of 7 ! pelludda and T. superba, Mr Thos. Moore, 
WXiS., thqs alludes to the variations or q;)ore*«poTts of Zomaria 
to the ‘ Florist : ’ “ Lomaria gitta is a ^rt raised by 
TUfim E. Cole & Sons, which is of dwarfidi habit, and m 
leafy and wavy that tbn edi^ of the ^na talpe bri a 
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decidedly crisped appea^duce. Another variety of rile same 
species, called majar, has been taised in seve^ pikces. It is 
very much larger in its growtj^/lJianthc trife ^ gibba^ produces 
many fertile fronds as leSfe as those of a true 

Blechnum, those occupying the ^siBon of the normal fertile 
fronds being ilso less contracted wan in the type : the plants, 
indeed, appear intermediate between Z. gibba and Blechnum 
braziliense. These varieties are quite distinct from the finely 
ramose and crested Z. gibba Bellii, grown by Messrs Osborn, 
and Messrs Veitch & Sons. 

To what course of circumstances can \Ve attribute the 
extreme variety observable in our native Lastreas, Jthyriums, 
Polypctdiums, Polystichums^ and Scolopendriunni I Doubtless 
many of these crested and depauperate forms owe their origin 
to cultivation, but nevertheless hundreds of other variations 
equally curious are found in the lanes and hedgerows of Devon 
and Cornwall, or on the Welsh mountains, so that we must 
look to a deeper disturbing cause than culture if we wish to 
know the truth as to the variability and want of fixity of 
character exhibited by these elegant cryptogams. 

Mr Thos. Moore, F.L.S., writing of Gymnogrammas, says : 
‘‘ The Gold and Silver Ferns seem liable to a great amount of 
variation ; and intermediate forms, whether hybrids or sports, 
are often very distinct and beautiful. Such is the case with 
some that M. Stelzner, of Ghent, has sent us. The most 
striking is G. Laucheana giganlea, a richly-powdered form of 
the chrysophylla group, growing to a large size, and having 
remarkably broad leafy pinnules : this will be found an ex- 
tremely decorative plant. G, aurea pendula cristata has the 
same free-growing habit as the former, but with a multifid apex 
to the somewhat narrower fronds, and is of freer growth than 
most of the crested varieties of Gold Ferns. G. Stelzneri 
superba cristata is another Golden Fern more spwsely 
powdered, but very distinct and elegant : it has a multifidly- 
fotked apex, the tips of the pinnae broadly fingered, and the 
pinnules also broad.’’ G* Wettenhalliana is another crested 
Gold Ferh common in English gardens about 1867-68, and it 
was one of the first crested forms in cultivation. 

ckgantissimuM (hart, Williams) and A. Farleymse \cx 
hort. Farley HiU, Barbadoes) are both supposed to be spote- 
apoits or spore-hybrids, the first-named from 
and the latter from A. scutum. A. Luddmanman^ 

VduA) is a ciiriot3(s fast^ed sport from the British Maiden- 
hair, ^ ^ 

4 spde$cim JBf^i ia considered from its habit, Sc., ^ be 
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a hybrid between A, ruia muraria and A, septenirionak, 
Gymnogramma Marimsii originated in French gardens, and 
was afterwards fotind in Guadaloupe. Of course it is possible 
that spores may have been accidentally introduced from its 
native habitat, but in appearance it is intermediate between 
G. calomelanos and G. chrysopkylla. 

One of the earliest references to hybrid Ferns I have seen is 
in the ‘ Gardeners' Chronicle,’ 1844, p. 500, and is a translation 
by the Rev. M. T. Berkeley of a paper by E. Regel which 
appeared in the ‘Botanische Zeitung,’ 1843. From the 
gardens of Bonn and Berlin, M. Regel had eight seemingly 
hybrid forms, all Gymnogrammas, as follows : — 

G. VHerminieri^ between G. ckrysophylla and G. penwiana. 

G. chrysophylMistans^ raised l>oth at Erfurt and Berlin. 

G. Martensiiy between G. ckrysophylla and G. dealhata. 

G. Massonn^ between GJ ckrysophylla and G. calomelanos. 

G. ckrysophyllo-melana^ between the same species. 

G, distanti-dealbata^ between G. distans and G. calomelanos. 

G. calomelanos-dealhata, between the species whose united names it bears. 

G. distanti-calomelanoSf between G. distans and G. calomelanos. 

It does not appear to be generally known that G^ decomposita 
accidentally made its appearance some years ago in Mr Gate’s 
collection at Falkirk, N.B., and that it is presumably a spore- 
sport from G. PearceL Mr Henderson also, describes several 
supposed hybrids or sports, these also belonging to the gold 
or silver dusted section of Gymnogramma. Whether these 
forms are really hybrids or not we have no means of ascer- 
taining, although the truth from a scientific point of view 
would be very valuable. The fact, however, that many Ferns, 
especially Pteris and powdered Gymnogrammas^ do vary when 
spores are sown in proximity, remains, and is of vast practical 
importance to the intelligent cultivator. One of the latest of 
novelties in this way is a beautiful Fern exactly like Pteris 
serrulata cristata in general habit, but there is also somewhat 
of the iexture and variegation of P, cretica albo-lineata. Mr 
Meehan, in alluding to this variety (which originated as a 
spore-sport in America), says ; “ It is exactly intermediate ” be- 
tween the two varieties above named (sea^ ‘ Amer. Gard.,’ 

187s. p- 330)- 


The Dielytra Family {Fumariaeece). 

A group of fleshy herbaceous plants, principally natives of 
temperate countries. The principal genera grown in gardens , 
-Sire Dicentraf Dielytra,* Adlumia^ Cotydalis, and Pumana, 
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Didytra speetabiU$ is a very pffWy !M?dy lierba«|fcttla f^knt 
from China^ bearing white or rosy pii^ fov^irs. This plant 
and some species of €&ry^i^ JSre the ^owy, and are 
often met with in gardens. liiuSey ^lowhs Ulat the economy 
of the sexual organs in Fumevrorts is remarlmble. ^*The 
stamens are in two parcels, tbe anthers of whicn are a little 
higher than the stigma. The two middle ones of these anthers 
are turned outwards, and do not appear to be capable of com- 
municating their poUen to the stigma ; the four lateral ones are 
also naturally turned outwards, but by a twist of their filament 
their face is presented to the stigma. They are all held firmly 
together by the cohesion of the tips of the flower, which, never 
unclosing, offer no apparent means of the pollen being dis- 
turbed so as to be shed upon the stigmatic surface. To 
remedy this inconvenience, the stigma is furnished with two 
blunt horns, one of which is inserted between and under the 
cells of the anthers of each parcel, so that without any altera- 
tion of position on the part of either organ, the mere contraction 
of the valves of the anthers is sufficient to shed the pollen upon 
that spot whf re it is required to perform the office of fecunda- 
tion.” Notwithstanding this seemingly admirable arrangement 
for securing self-impregnation, the fact is that very few fertile 
seeds are produced either by the species of Dtelytra or Cory^ 
dalis ; and Mr J. Seden, after industriously applying pollen of 
several other allied species to the stigma of Dielytra specta- 
bills ^ failed to obtain a single seed. Is it possible that self- 
fertilisation for ages has destroyed the seminal fecundity of 
this Dielytra ? or is fertilisation effected in its native habitats 
by insect agency ? 


The Mushroom Family (Fungi),* 


The great family of Mushrooms, Toadstools, Mildew, and 
Moulds, many of the larger kinds being edible; but as yet 
little is known of their artificial propagation and culture. 
Agaricus cafnpestris is the only kind cultivated in this country, 
and is well known as the Common Mushroom of fields and 
meadows. The Truffle (Tuber 'cibarium) is grown by aitificid 
means in Prussia and Germany, but all attempts to cultivate it 


* The reader interested in Mushroom-culture should see ‘ Mushroom* 
Culture,* by W. Robinson, F,L.S. ; and * Mushrooms, and how to Grow 
them/ by W. Earley. For an illustrated paper on “ Reproduction in the 
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in this country have failed. Cofrinus comatus is often found 
on dunghills near stables, and is one of the best of the edible 
kinds ; and Agaricus procerus (the Speckled or Parasol Agaric) 
is equal to the Common Mushroom, and is as well worth arti- 
ficial culture as a food plant. Fungi, like Ferns, develop male 
and female organs, after the spore has commenced to germinate 
the zoospores, containing minute cilia — fringed bodies {sperniato- 
zoids ) — ^which move rapidly in water, and act in a way analogous 
to pollen-grains by fertilising the germinal vesicle in the ovary- 
like cysts {archegonia). Many of the smaller Fungi are terrible 
pests, especially Mildew, which attacks Roses, Vines, Melons, 
Cucumbers, Peaches, and many other cultivated plants ; and 
the Peronospora infcsians^ which works such sad havoc with our 
Potato crops in wet warm seasons. These the gardener seeks' 
means to destroy rather than means to propagate. So for as 
edible Fungi are concerned, there is a field of labour open for all 
who can find time and opportunity to experimentalise on the 
artificial culture of 1 ruffles and many Agarics which are equally 
a^ succulent, delicate in flavour, and nutritious as the Com- 
mon Mushroom. 

The great essentials to the development of the Common 
Mushroom are a moderate heat of 6o° to 8o°, accompanied by 
a humid atmosphere and a moderate amount of light Accord- 
ing to some authorities, they absorb a lai^ge ariiount of nitrogen ; 
but the* direct application of nitrogenic manures to the soil 
does not appear to influence their growth in the open ground. 
The Common or edible Mushroom is readily propagated from 
spawn — that is, cakes or bricks made of horse-dung, Cow-dung, 
loam, and chopped hay well mixed together, and made into 
flat bricks ; a^d to these cakes the mycelium of Ihe Mushroom 
is added, either from a pasture where Mushrooms are found in 
abundance, or more often from previously made Spawn. After 
the cobweb-like mycelium has spread through the compost in 
every direction, but before the more perfect silvery tnreads 
have time to form, the whole is formed into bricks or cakes, 
and dried; and curiously enough, the mycelium so treated 
retains its vitality for a long time, and sofQSi develops itselt 
when placed in a moist firm compost or bed of horse-dropji^ngs 
and soil, in a warm and humid atmosphere. The flat cak^ are 
about 10 inches long by s wide, and vaiy from t)4 to 2 , inches 
in thickness. By some spawn-cakes are made of coixf^ung, 
horse-dung (that fix>m horses at grass being best), sheep-dung, 
loam, and chopped hay, the latter being to bind the whoh^ 
fiiimly together. After these m made, th^ are laid on lathf to. 
become partially dry before the spawn is addetl^ They are 
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then taken and placed in idtemate rows of heated 

pings, and as each brick is adiled a hole or two is i^e h it 

with a pointed stick, and 

made and tested spawn, fliO tddtllljtfKmld not touch each 
other ; and when a stack has asade, cover the whole 
with a layer of the heated drof^ings, which by gently heating 
the cakes causes them to be completely pervaded with myce- 
lium, Spawn may be purchased from any seedsman, that known 
as the Milltrack or the French Spawn being considered the 
best Tons of this esculent are grown in the caves or quarries 
which undermine Paris ; and in this country they are largely 
grown in ceUars, mushroom-houses, and by the London market- 
gardeners in open-air beds made in August, and covered with 
straw and mats. In Italy an edible species is cultivated by 
placing coffee-grounds in a cellar where a moderately genial 
temperature is kept up. This coffee-refuse soon becomes per- 
meated by mycelium, and seems to furnish it with the requisite 
food for its full development. 

Spawn may be made in a covered and dry, but not too airy,* 
situation. The corner of a bam, or that of an out-house or 
shed, or even of stable, are favourable places for its develop- 
ment. The bed in which it is to be generated should be made 
early in May, and the following are the materials employed, 
which may be reduced to smaller proportions, if necessary : 
fifty-six barrow-loads of fresh horse-dung, six barrow-loads of 
good garden soil, and one barrow-load of fresh wood-ashes, 
which have not been wet, with half a barrow-load of pigeon’s- 
dung fresh from the pigeon-house : double the quantity of the 
latter must be used if it be of the preceding year. The whole 
should be watered lightly with cow’s urine or water from the 
mgnure-he^p. When the mixture has been properly made, 
after various turnings it should be placed to the depth of a 
foot along a wall ; the width may be left out of the question, 
but it requires a certain bulk in order that it may heat gently. 
The bed must be trodden down firmly, and, at the end of ten 
days, the consolidating process must be repeated, and ought to 
^ continued two or three times a-week until early in Septem- 
Ifer. The manure, thus prepared, is cut with a sharp spade 
into squares of about a foot each. * These are then left to dy 
in a gianaiy, or any other airy place from which sunshine and, 
^bove all, damp are ex^uded. These bricks are placed 
their sides, ahd turned from time to time. Spawn thus made 
win keep ^od from ten 'to twelve years, if it is placed m a dpr 
ftoe fi?om frost Sometimes, even in the granary m 
mik the mm h dried, kxge qmmtities of Mustooqms mf 
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be gathered ; they spring up amidst the dkbris accumulated 
along the wall, and even in the crannies between the boards of 
the floor. 

The artificial propagation and intelligent culture of the 
species of Tuber or Truffles is well worth again attempting 
by horticulturists, notwithstanding that the experiments made 
by the Royal Horticultural Society a few years ago failed to 
produce any useful results. Mr Tillery succeeded in the arti- 
ficial culture of Truffles at Welbeck some years ago, and thus 
relates his experience : “ In 1843 I commenced here an ex- 
periment of trying to induce Truffles to grow in a young Oak 
plantation near the lake, by getting all the parings and over- 
ripe ones from the kitchen, and planting them in it. The soil 
of this Oak plantation had originally come from the bed "of 
the lake, and was, full of the shells of small fresh -watef 
molluscs, so that ii was of a calcareous nature. Wherever 
the old Truffles were planted I took great care that the Oak- 
leaves should not be disturbed in the autumn or winter, in 
order that they might form a frost-proof shelter for the young 
Truffles when growing. The first indication of the success of 
my venture was the fact of ripe Truffles being found in the 
places where the old ones had been planted, by the squirrels 
scenting them out and scratching them up to eat. I forwarded 
a fine specimen, weighing more th|n lb. after having a 
piece cut off the top by the scythe of a mower, to the late 
Prof. Lindley, who pronounced it to be a veritable ripe Truffle. 
This plantation was afterwards protected and well attended to, 
and sometimes as many as from 2 lb. to 3 Ib.'^’of Truffles 
were dug up at a time, when wanted for the kitchen. In 
digging for them there was, however, a grpatloss, for mahy of 
the small unripe tubers wjere destroyed by the spade, from not 
having Truffle-dogs to aejEtt out those only that were ripe. 
Afterwards, from alterations, in the grounds, this Truffle*f 5 x)- 
during plantation was destroyed, and there was an end of the 
crop, for the ground they ^ew on was raised 4 it. higher. 
Where young Oak plantations are powii^ on calcareous soiJsf> 
there is therefore little doubt but that th(^,;^ficial cultivati^ 
of Truffles may be successfully tried in this countiy.” We hall 
two or three British species, and if the conditions necessary to 
the development of these could be definitely ascertamed and 
imitated in our gardens or plantations, a new food-|tfOduring 
branch of mdustry, and a most lucrative one, would be the 
result Although Truffles are generally found in 0^ Beech^ 
f'ir, 6r Oak woods, it seems to be a matter of doubt wbetto 
they are really pararitical on the roots of aucb trees, as 
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supposed ; indeed, Mr C. E. Brooi^e, an eminent has 

decided that such is not tfa^ seei^ 4)at jfk tn% ^had 
observed specimens du^ from taim liillsiaei; Calcareous k>ils 
or calcareous clays on a cdoT bottM of niad or marly clay 
seem to suit the requirem#ttS of thew Fungi best ; While the 
reason of their being so often found under trees appears to be 
that the partial shade of overhanging branches prevents the 
soil drying too much, as is the case in more exposed positions^ 
Truffles may be propagated by planting the tubers or portions 
of tubers which produce mycelium or spawn in suitaljle situa- 
tions, analogous to that of Mushrooms. At Loudun, Poitou, 
and Bou^eline, a system of partial culture which may 
be described as an intelligent improvement of existing 
advantages, has proved highly remunerative, the production 
of Truffles on some lands otherwise worthless (except for tim- 
ber) being worth from ;^io to ;^ 2 o per acre. Wiltshire and 
Hampshire are the two counties whence the principal home- 
grown supply is drawn for Covent Garden ; and it is a singular 
fact that while on the chalk districts of Salisbury Plain, Truffles 
invarifibly appear on the ground being planted with Beech and 
Fir trees, no systematic attempts appear to have been made to 
propagate the best Continental summer and winter species, or 
even to augment the supply of our native kinds, by planting 
tubers at regular intervals apart, so as to increase the crop. 
The market value (retail) of Truffles varies from 2S. 6d. to i6s. 
per lb., according to the season and the variety, some being 
esteemed more highly by epicures than others. Those inter- 
ested in Truffle - culture should read a valuable paper on 
** Truffles and Truffle-Culture,” by C. E. Broome, Esq., in the 
^J^lmial of the Royal Horticultural Society ^ (new series), p. 
i5-»i ; and “ The Truffle, Oak, and Truffles,” in the ‘ Garden/ 
vol. laL p. 347. Valuable papers^ also, by the Rev. M, J. 
Berkeley^ will be found in the ‘ Gardeners' Chronicle,' 1845, 
p, 239 et seq* 


The GAftRVA Family {Garryacfa). 

Tl^is i$ one of the smallest of all natural orders, and 
fannerly reamed to the Nettleworts. Nearly* all the species 
ate natives of North America; and Garrya is to 

the tnsle form of it-4s the best-kno^ tepresentadvq in 
our ga wto f- Layering is the most practicable method* 

was snnrodnced from California m i$t8 by Ponglas ; 
mfk to know if nstive^rown mm ft 
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female plants can be procured^ this plant being one of the most 
beautiful of all evergreen hardy shrubs. 

Garrya Thuretii (see ‘Revue Hort./ No. i, 1869) is an 
hybrid plant raised from the seeds of G, MacFaydiana fertil- 
ised with pollen from G, elliptica. The seeds were saved in 
the late M. Thuret^s garden at Antibes, and these were sown 
in 1863, the seedlings being planted out in the open air in 
1864; and of the two plants raised, one is a female and the 
other a male, and both are vigorous. G. elliptica is a beautiful 
shrub, but rare in gardens — ^a circumstance partly owing to the 
absence of the female or seed-bearing plants, and partly to the 
difficulty which attends its propagation by cuttings. It has 
been suggested (see ‘ Revue Hort.,’ 1870, p. i6o) that seeds 
might be obtained by fertilising G, macrophylla^ female plants 
of which are not uncommon, with pollen from G, elliptica^ and 
in this way some ntw varieties might possibly be originated) 
Garryas may be propagated by layering in the autumn. 


The Gentian Family {Gentianacea), 

A widely-distributed group of very beautiful herbaceous or 
evergreen herbs, represented in our gardens by many European 
species. The most showy plants in the order are the Gen- 
tians, and one ^ or two species of Chironia and Erythroea, The 
Gentians are found scattered on the mountains of both hemi- 
spheres, and are veiy interesting, since there are but few genera 
which vary so much in colour as does this, in which we find 
red, blue, yellow, white, orange, purple, lilac, and several other 
shades. G, dcaulis, G, vema^ G» Andrewsiif^md other$,f^are 
well known in our gardens. Gentians are readily propagated 
by division or by seeds, wltich should be sown as soon as 
in pans of light moist ^h, and placed in a cool fiame. The 
seeds do not germinate freely if flowed to become -hard and 
dry. Several kinds of Gentians are known to be fiatural 
Iwbrids ; and G. luteo-purpurm^ a hybrid between G and 
G pur^rm, was discovered on one of the mountains in Savoy 
by MM* Ouillemin and Dumas as long agolU 1849. 


The CraneVeill Family {Germiacem)* 

* 

A family of herbateoiw plants and shrubs wid^y distrib*tt«di 
» laig(^ proportion behm found at the Cape of Cood Hope, thitM 
being cnieny species of ; while th« 
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dium (Storks’-bills) zxA^Gtrmkm aie ptindp^ fymA m 
Europe, North Ameriqj^ nitd* Mia* T»# 

genera are Felargonitmf at»4 Mon^ia^ 

the number of good specie# accordiiig' to Lindley, about 
five hundred. It may be dil ^1} to hiere that the genus 
Felargontum consists of shrubby plants, having irregul^ 

flowers, the two upper petals teing lairgest ; while Geranium is 
composed of herbaceous plants, with regular flowers, all the 
petals being equal. If a Friarganium flower be examined, the 
spur which is free in the neady-allied Tropaeolums will here be 
found adnate to the pedicel of the flower, so as to be scarcely 
discernible. The seeds in this order are solitaiy and devoid 
of albumen, which distinguishes them from Oxalids, where the 
seeds are numerous in each carpel, and albuminous. The 
membranous stipules are a further character of the group. 
There are five distinct type-sections of Felargonium : — 

1. P. grandiflorum or P cucullatum^ types from which our large- 
flowered Show and Fancy or French Pelargoniums have originated. 

2. P, zottale and P. inquinan^y types from which scarlet Zonals, Nose- 
gays, Tom Thumbs, Tncolois, Bronze Zonals, &c., have originated. 

3. The tuberous or swollen- stemmed class, as P trtste^ P. oblongatum^ 
&c. (Much improvement may be worked in this section ) 

4 The ivy-leaved group, reprc'tented by the descendants of P, hedera^ 
folium^ P. peltatum^ 01 P, latmpes 

5. The cut-leaved, oak-leaved, or scented-leaved group, which will 
breed with Group No. i, just as Group No 4 and No, 2 may be blended 
bv the hybridist. P, querctfoltum^ P giuttnosum, and P, fihafohum are 
types. 

Pelarganlnm .* — h genus of shrubby-habited plants, popu* 
larly grown in gardens as Geraniums, and principally natives of 
th^si Cape of Good Hope ; indeed, the Cape flora boasts of 170 
species. Two are Australian, one or two natives of St Helena, 
and several others are found in northern and tropical Africa. 
Very few of these species are now generally grown in gardens. 
There ‘are, however, many Cape species preserved at Kew; 
and Messrs E. G. Henderson and Sons cultivate about fifty 
c^the more showy species, and also some of the early hybrid 
fonns figured as species by Sweet in his ‘ (^raniaceae ’ (a most 
interesting work on this genus, published in 1820-30), and by 
other authors. All who are interested in the history of the 
Pelargoniutn should see a paper contributed to the ^ Gardeners^ 
Chronicle,' 1873, p. $7-129, from which we leara that F, zmmif 

* ^Pelsmoniam,' pw* Thibaat (Paris: ^ Rue facobh Svfws* 
a£d Mdrcws’a 'Ocraniums.* Many oj iht elqpiit ^ 
Sgujrad in the earlier tnnnbera of the ^ 
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— -the Zonal or Horse^oe Pelargonium — ^is the earliest culti- 
vated species (1710), and a white-margined seedling or sport 
soon, followed, and is recorded in Miller’s Dictionary, ed. 8, 
X768. According to Sir Thomas More, in his * Flower Gar- 
den Displayed,’ this variety was grown at that date in curious 
gardens,” and is believed to have originated in Parisian gar- 
dens. Mr Grieve mentions Miller’s Variegated as one of the 
earliest of variegated forms in cultivation. P, FothergilEi is 
one of the earliest improvements on P. zonaie^ and is figured 
by Andrews in his ^ Geraniacese,’ and he describes it as the 
largest-flowered zone-leaved Geranium, first raised by the Jate 
Dr Fothergill about the year 1780.” This plant was formedy 
much used in flower-garden arrangements, and is interesting as 
the starting-point or progenitor of the late Donald Beaton’s 
Nosegay varieties. One of the next striking varieties was a 
gold-edged form of P, zonaie, known in gardens as Golden 
Circle, and this was superseded m 1823 by Golden Chain, which 
differed mainly in having a broader and brighter golden margin 
to Its green leaves. We have no records of the origin of these 
varieties ; but they were possibly sports. P, inquimns^ the 
original type of the Scarlet or Tom Thumb varieties, appears 
to have been first cultivated by Bishop Compton at Fulham in 
1714. There is a remarkably strong-growing form of this species 
which used formerly to be much grown on greenhouse walls 
under the name of the Giant Tom Thumb. P, inquinans is figured 
by John Martyn in his ‘ Historia Plantorum Rariorum ’ {1728) ; 
and, according to Andrews, it had become scarce in its original 
form so early as 1809, so that it soon appears to have b^e^ 
used by the florist for hybridising with P. zonale; and the<ie 
two spedes are the types whence our- ** bedding’! varieties have 
been derived. The rosy-flowered variety known as Manglijs’s 
Variegated is supposed to have originated as a sport from 
PothergiUU, Previous to 1848, several white-margined varieties 
of one or bot)>rthe above-named species were known'^nri used 
in flower-garden arrangements, |»ut their flowers were tbi^ 
petfdted, and poor in form. About 1848-49. however, Mr iting^ 
hom raised a seedling of remarkable excellence, having brdM 
wkite^margined leaves and scarlet broad»petM!ed flowers ; \and 
evidently a cross between some of the white-^osargi!ned 
sports of Pn zomle and the scarlet-flowered P- inquinam^ was 
out by Messrs Lee, of Hammersmith, under the name of 
iWer of die Day. Numetous other forms followed, but 
nothing of striking importanoe until 1S53, when Mr Peter 
Qrieve raised the weU^fcuown Tricolor, Mrs PoBook imiSx* 
wmm one of the best habited aod n^st 
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This variety is the rwjll: of ^ letoss between Pheasant 

and Emperor of ^ the a datk^ 0 |ie 4 ^ acraeC^lihwered 

kind, to which Mrs Pdk)ii%|lilM r^ertil grown in rich 
soil Goldeii Pheasant «t|p betwen Etoporor of the 

French and Golden Tam Tknn^the latter being itself a 
croas between Cottage Maid ah^ (^Men Chain. Messrs 
Griere, Morris, Carter, Windebaiflc, Shepherd, Smith, Hen- 
derson, Thorpe, Turner, Watson, and Gill, have also raised 
Tricolor varieties. 

Soon after Mrs PoUodt was sent out, Mr Wills originated 
’‘Stnother distinct group, the Bronze Zonals — his Beauty of Oulton 
baling one of the earliest and best of the group ; and this was 
followed by numerous other varieties raised by Messrs Wills, 
and Downie, Laird, & Laing. Twenty years or so before this, 
however, the late talented Donald Beaton, when gardener at 
Shrubland Park, had commenced to hybridise and raise seed- 
ling Pelargoniums, his aim being to improve the long-petalled 
forms of P, zonale, or the Nosegay forms, then repiesented by 
Fothergilluy and ManglesS vai legated.” His seedlings were 
great improvements on their progenitors, and his Indian Yel- 
low IS still the nearest ap]>roach to a yellow ‘‘ bedding ” Pelar- 
gonium When Donald Beaton died, his stock of seedlings fell 
into the hands of Mr W. Paul, who has since sent out many 
good Nosegay forms, one of the best being Waltham Seedlmg. 
Among those who have, by careful cross-breeding, endeavoured 
to improve the flowers of the Zonal section, we may mention 
Messrs W. Paul, Pearson, Hibberd, Groom, Smith, and Denny, 
in England ; while MM. Victor Lemoine and Jean Sisley have 
worked towards the same object and set the example in Con- 
tinental gardens. ^ Donald Beaton believed that he could pro- 
duce a yellow-flowered Pelargonium, and some of our modem 
hybridists feel equally confident of producing a blue one ; and 
one variety known as Amaranth, and a still more recent one 
naStned Mrs Turner, have a distinct blue shade, just as Beeton’s 
Indian Yellow has a strong shade of yellow when seen in a 

^About 1873 a novel variegated form made its appearance, 
tindef the name of jP. Happy Thought.” Previous to this 
variety all our silver-variegated. Zonals had leaves green in the 
centre, with a marginal band of silver. Here, howev er, 
order of things is reversed, and we have a white leaf 

margin. This plant bears bright lilac-carmine flofM 4 
and promises to be the parent of a new and beautiful racC 
Its sometimes reverts to that of the old F 

triiich im a iptem leaf netted with fine gold libes; so wetnay 

" X 
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assume that to have been one of the parents crossed with one 
of the pink-flowered Zonals of the Christine type. 

P, iblongatum (see ‘ Bot. Mag./ t. 5996), a recently-intro- 
duced species, with thick fleshy stems, and clusters of yellow 
crimson-streaked flowers, has attracted the attention of hybrid- 
isers, who have attempted to infuse its yellow colour into the 
Zonal and fancy races. The method most likely to prove 
successful would be to originate a new race of tuberous-stemmed 
varieties, by crossing it with other allied species of similar 
habit. 

Pelargonium tetragonium is a curiosity, having square stalks 
or stems, and small -lobed leaves, which in one variety are 
margined with bright rose. The flowers are large, the lower 
petals being much reduced (see ‘ Bot. Mag.,’ t. 136). 

Mr E. J. Lowe of Highfield, Nottingham, has for several 
years endeavoured to obtain seedlings between Pelargonium 

Madame Vaucher,” a’ad Geranium sanguincum^ and believes 
he has effeoted this bigeneric cross.* Some of the seedlings have 
flowered, the colours being white, rose, and red, and in some 
of these supposed hybrids the leaves are curiously contorted, 
but it is difficult to believe that they arc really hybrids between 
the two plants named. Mr P. Grieve fertilised an ivy-leaved 
Pelargonium, the day after it had been* fecundated with its own 
pollen, with pollen of a variegated zonal variety, and the seed- 
lings, which have not as yet flowered, are extremely variable ; 
so variable, indeed, as to lead one to infer that the cross had 
been influenced by the application of foreign pollen to the 
flower after fertilisation with its own. Dr Denny’s experience 
is that the pollen-bearing parent is prepotent, and this Js borne 
out by his numerous experiments. His mode of manipulation 
is thus Explained by himself : “ When I have ascertained by 
means of my lens that the stigma is in a virgin and suitable 
condition for impregnation, I immediately smother it with the 
pollen I purposed employing ; and it is owing to this smofchcr- 
mg of the stigipa by the pollen, as I am informed by Professor 
Duncan, that I derive the prepotent influence of the male 
parent ; because he says he has found, by careful experimehfei 
that if the ovtile be impregnated by the application of a single 
grain of pollen to the stigma, it is nourished pHncipally by the 
mother plant, which the offspring will in that case most Jre- 
semble; but if a large quantity of pollen oe applied to the 

* Mr Grieve attempted to obtain hybrids from Geranium by 

iising polled of dlver-vari^ted zpnals^ and some of the seedliags appeared 
with vati^ted foliage (see * Gardeners’ Chronicle/ 1876, Part 1 ., p. 6 ^ 
and Part Ij., p, 49)* 
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stigma, the ovule would derive nourishment bjr the super- 
abundant pollen-grains ^ing i^^sorbed and carriei^own to it, 
and then the offspring would resemble the, pollen -parent.”* 
Mr P, Grieve asks whether ^len of ^otlicr plant applied to 
stigmas which have alreadf.l^eti feriSlised with other pollen, or 
with pollen from their own flciwers,jvfll affect the seedlingi pro- 
geny? Dr Denny says: “The value of the suggestion con- 
tained in Mr Grieve’s inquiry cannot be over-estimated; for 
should the theory be borne out by experiment, we may be en- 
abled to obtain new forms or varieties of fruits, vegetables, and 
flowers that could have been obtained in no other way, or at 
any rate without paying the penalty of sterility in its products : 
in fact, should such influence really be found to exist in foreign 
pollen applied after impregnation, I look forward to the possi- 
bility of obtaining results equal to the union of two distinct 
species, and yet to preserve fertility,” t 

The object in using a green-leaved, dark-zoned variety as the 
seed-bearing parent is to secure a robust and vigorous habit 
in the seedlings, which is very seldom the case when tricolor 
forms are used as the female parents. The sjiorts above 
alluded to are frequently produced by seedling plants which 
have remained in a green-leaved state for two or three years, 
so that seedlings should ilot be thrown away too soon. 

The following pertinent notes on the management of Pelar- 
goniums after fertilisation were originally contributed to the 
‘Florist’ by Dr Denny: “Between the process of fertilisation 
and the ripening of the seed, all that is necessary is to give the 
mother plant room, air, and sunshine, and a fair sujiply of 
water, for if permitted to suffer too severely from drought, the 
fertilised pip, like the foliage, will turn yellow and fall. As 
soon as the seed has ripened, and shows symptoms of a desire 
to take wing and be off, pick it, and enclose it in one pf the 
pieces of demy paper ; pencil the corresponding number of the 
tally attached to the stalk of the truss upon it, and at once 
deposit it in a tin-box, with a close-fitting hinged lid, which 
box should be kept in a dry, cool position, as expbsure of the 

* I may here remark that Dean Herbert, Mr Grieve, M. Jean Sisly, 
Mr Shirley Hibberd, Mr Fenn, and other hybndisers, agree with Dr 
Denny as to the general prepot6nce of the niale parent, other things being 
equal ; nnd leaving out the question of constitutional vigour, far mote 
direct evidence can be adduced in favour of Dr Dennys axiom th^n 
against it. 

t Sec a valuable and interesting paper by Dr Denny, “ On the Rdutivn 
Influence of Parentage %mong Varieties of Zonal Pelargoniums," * Jout. 
9 | 0 rt. Soc.,’ Iv. i6; and an exhaustive essay on cross-breeding these 
pUmtSi in the * Ftorist,’ iS79» p. 21 ; 34, and 50* 
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seed to the sun's rays or heat after it has been gathered will 
render it slow to germinate, and cause disappointment, by the 
irregular manner in which, and the lengthened period before, 
it makes its appearance above ground.” 

As to the vitality of Pelargonium seed, the ‘ Cultivateur ' 
gives an instance of the germination of Pelargonium seeds nine 
years after they were gathered. In 1866, M. Sisley obtained 
seeds by cross-fertilisation of the Zonal and Inquinans varieties, 
some of which were given to Mr Hardy, who sowed a portion 
in 1867 and kept the rest until the spring of 1875, when they 
also were sown, considerable care being taken in the operation. 
Notwithstanding the interval that had elapsed between gather- 
ing and sowing the seed, a very large proportion germinated, 
and the plants are said to be doing well. 

Herbert (see ‘Am.,’ p. 356), speaking of the origin of showy 
Pelargoniums in 1837, says: “Those who raised Pelar- 
goniums from seed found amongst the produce of certain 
species a great disposition to intermix and sport, which was 
occasioned by the accidental transmission of the pollen from 
one plant to another by the bees, which occurs perpetually in 
that genus, because many of its flowers are occasionally with- 
out anthers, or lose them before the stigma comes to maturity, 
which causes them to be fertilised fty another flower ; and in 
the year 1812 (taking the date from Sweet’s ‘Hortus Britan- 
nicus ’), the beautiful cross between P. citriodorum and P, 
ful^idtnn was obtained from seed, and afterwards produced 
under the name P. ignescens, and being fertile it has become 
the parent of an innumerable variety of the most beautiful 
jflants that adorn our greenhouses. P. ardens*\i2id been 
raised two years before, between P. fulgidum and P, kbatum^ 
and had first pointed out to cultivators that it was possible, 
through the pollen of P, fulgidum, to introduce its brilliant 
tint of scarlet under a variety of modifications* in union with 
the superior qualities of other species in which it was de* 
ficient ; but k long course of experiments has shown ^the im- 
practicability of blending the plants allied to P. zmale (which 
are properly detached by Mr Sweet under the name Ciconia) 
with the true Pelargoniums, which are, hwever, certainly (rf 
one genus with the bulbous-rooted sorts that are found to 
interbreed with them, and have been improperly detached. 
Such plants as P, fulgidum and jP. echinalum, which have ^ 
stem of a semi-tuberous nature, and capable of enduring a 
period of drought, form a, curious link between the tuberous 
and fibrous rooted species.” 

, The scarlet zonad section {P, ^ 
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show varieties or large^flower^ kinds (F. grani^^rum-cucul- 
latum), still form pure and dWnct— tthat is, .unblended-— races. 
The ivy-leaved section, howe^ {F piltahim-iiedermfolium), has 
been blended with some liWis of F inqutnam^zonalc, just as 
have the scented or oak'leiYed race^, F. querdfolium-cap^atum 
or F, quercifolium-graveoiens, with the Nosegay varieties. 

The scented Pelargoniums are not unfrequently grown for their 
fragrant foliage, and possess a certain economic interest, since 
jP. capitatum, or Rose Geranium, is grown very largely in the 
south of France, and also in Turkey, by the rose-growers, who 
use an essential oil expressed from it to adulterate otto or attar 
of roses, while this Geranium oil is not unfrequently itself adul- 
terated with oil expressed from one of the fragrant Andropogons 
cultivated for perfumery purposes in the Moluccas. The three 
commonest species are P, graveolens, P. capitatwn, and P, quer- 
cifoltum, or oak-leaved. The first-named (I\ ^raveolcns) was 
introduced by h'rancis Masson in 1774; and although a Cape 
species, is said to be used everywhere as a hedge-plant in 
Madeira. F. quercifolmm was introduced by Masson at the 
same time as the last ; and a near ally, P. glutvwsum (see ‘ Pot. 
Mag.,^ t. 143), was sent to Kew by Messrs Lee and Kennedy 
about 1777. The Ros^ (xeranium (/I capital urn) was intro- 
duced by the Earl of Portland in 1690. An old crimson- 
purple-flowered variety, called Rollison^s Unitiue, appears to 
have been a hybrid or cross-bred raised from this section, and 
is still grown in gardens, together with three or four of its more 
modern varieties or seedlings. Mr Sampson, of Yeovil, raised 
several new varieties of scented or oak leaved Pelargoniums in 
1871, these having been obtained by crossing a Cape species 
with some of the modern Nosegay varieties. These seedKngs 
flower freely, the flowers being of different shades of rosy 
purple, variously striped or spotted with purple, violet, or crim- 
son on the upper petals. These varieties were sent out by Mr 
Cannell, of Woolwich, in 1873-74. Mr Wilson Saunders and 
Major Trevor-Clarke have also raised interesting hybrids from 
the old Cape species. 

Seeds of all the sections of this genus should be sown in 
February In a gentle bottom-heat; and if potted off carefully, 
and grown on freely, or planted out in a well-manured and 
sheltered border, will flower the first year. Fancy or stew 
varieties should be grown on in a frame or pit in pots, and thi| 
plan is also generally adopted for those of the zonal section* 
Variegated, bronze, or tricolor varieties are very readily raised 
by hybridising dark-zoned green forms, such as Stella, £mp#or 
of ^ French, &c., with pollen from Mrs Pollock and otfcei 
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desirable kinds ; and even the greerhleaved seedlings should be 
saved, as they frequently throw out the mpst beautiful ** sports,^' 
and the coloured branches, if desirable, can then be easily pro- 
pagated by cuttings. Many of the finest of all the tricolor 
varieties did not come variegated from seed, but sported from 
green-leaved seedlings raised by crossing tricolors and other 
zonal varieties. 

Nearly all the species and varieties of Pelargoniums are 
readily propagated from cuttings of the current yearns growth 
inserted in June, July, or August. The zonal varieties may be 
inserted even as late as September or October ; but it is best to 
secure the cuttings before the rank watery autumn growth com- 
mences. As to where and how to insert cuttings, I think it 
was the late Donald Beaton who said, in his usual racy way, 
that the best way to strike them was to dibble them into a 
south border, and foi:get all about them till it was time to pot 
them up. One of the most successful propagators of this class 
of Geraniums I ever knew always struck his cuttings in a low 
lean-to house, in a bed of soil over a flue : he never used any 
pots, but simply dibbled the cuttings into the soil. There was 
always a nice steady heat, but no damping (damp is the great 
enemy to guard against). Hard- wooded cuttings of the large- 
flowered and fancy races may be inserted when the plants are 
cut back after blooming, or the superfluous shoots may be 
slipped off* and used as cuttings after the plants break. Insert 
the cuttings in a well-drained pot surfaced with white sand, and 
set it in an airy position, on a slight bottom-heat of about 65°, 
until the cuttings show signs of having emitted roots, 

Grafting , — Almost all Pelargoniums may be readily grafted, 
and many exhibitor^ of fancy and show varieties work their 
plants on a strong-growing variety of the same section as a 
stock. The scarlet or zonal group all do well worked on the 
old Giant Tom Thumb, a vigorous variety sometimes met with 
as a conservatory or greenhouse climber. Mrs Pollock, Lady 
Cullum, and others of the golden-variegated zonal section of 
Pelargoniums, make beautiful heads when grafted on stocks of 
strong, free-growing, plain-leaved or zonal varieties. Those raised 
from seed saved from good ^wers make accellenti stocks, as 
they are both strong and straight. For grafts I select medium- 
sized, somewhat matured shoots, and after cutting off the head 
of the stock to the height required, and removing only^ust a$ 
much foliage as may be necessaty, I whip-graft them, tying 
them firmly with bs^t, and daying them over in the reguW way. 
I then place them in a shady, warm, and somewhat dose posi- 
tion, where they hardly feel the check ; and as soon as the grafts 
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plants from eightem kmm through during the fol- 

lowing summer* Buds inserted as in rose^budding will grow> 
but goring o<>mmends itself as the surest and most expeditious 
inethocL These remarks li|g)iy with e^ual force in the case of 
Awai^ delicate ,varieties» t>r those Cape species difficult to 
strike* Such as these may be worked just above the soil on 
weU^rooted plants of common varieties, and are thus increased 
more readily than on their own roots. Another advantage this 
method possesses is, that it can be successfully employed early 
and late in the season, when an attempt to strike cuttings 
usually proves a failure except with those who have the best 
appliances. As before stated, care must be taken to use only 
the firm shoots for grafts : those made either early or late are 
generally too soft and pulpy, and are therefore the more liable 
to rot off before they effect a union. 

The ivy-leaved sorts, both green and variegated, worked on 
tall stems, are particularly handsome, and well repay the time 
and trouble bestowed on them. Their drooping habit is so 
well adapted for this position, that even when allowed to follow 
their own inclination they make very graceful plants, and flower 
profusely ; but by affording them a neat wire trellis, they may 
be trained to form a pyramid, a balloon, or any other shape, to 
suit the fancy of the cultivator. * 

The double-flowering kinds, whether grown into standards 
or worked, make very handsome object|, Excellent standard 
plants of variegated ivy-leaved Pelargonium UEl^gante can be 
obtained by grafting it on to a stem of the old crimson ivy-leaf. 

In the ‘Gardeners’ Chronicle,’ 1844, p. 213, a correspondent 
mentions that in 1842 he grafted a plant of Beauty of Ware 
with ten grafts of other varieties, including Smith’s Superb 
Scarlet, Carnation Scarlet, Frogmore Scarlet, and the old 
Varieg^d-leaved Scarlet. 

It IS a well-known fact that pure white-leaved seedlings of 
Pelargoniums, and other plante which are in fact albinos, die 
off after .they attain a certain size. I have, however, repeat^y 
saved thjese albinos by carefully grafting them on rooted cuttn^, 
which ate less variegated, as stocks ; and where these seedlii^ 
albinps are growing near others less variegated, they m often 
be inarched, and thus preserved, since grafting supplies them 
with sufficient chlorophyll to enable them to cany on 
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functions of vegetative ^owth. A young green leaf, or a varie- 
gated leaf with green in it, might possibly \je grafted or inarched 
on the albino itself by a clever operator. 

Double -flowered Varieties, — ^The double Geraniums, which 
have attained a popularity f^r greater than they deserve, 
although usually classed as “zonal,” are apparently derived 
both from D. zonale and P, itiquinans. Although of com- 
paratively recent introduction to this country, they have long 
been known on the Continent. A deputation of the Caledo- 
nian Horticultural Society of Edinburgh mad^ a tour through 
parts of Flanders, Holland, and northern France in the 
autumn of 1817, and in Patrick Neill’s journal of its observa- 
tions is the following passage : “ An ornamental variety of Pel^ 
argonium inquinans, with double flowers, is very common at 
Ghent, no fewer than ten different competitors having exhibited 
flowering specimens oCit at the last festival.” M. Jean Sisley 
says that M. Lecoq, ot Clermont-Ferrand, had a double zond 
Pelargonium named Triomphe de Gcrgovia in cultivation 
severd years previous to 1867. Pollen from this variety was 
used by M. Lemoine to fertilise the fine pink zonal. Beauts de 
Suresnes, and from this union the well-known double, Gloire 
de Nancy, was- obtained in 1865. The first double white, 
Aline Sisley, was obtained in 1872 by M. Sisley, who has since 
raised other very fine white, scarlet, and rosy varieties. Mr T. 
Laxton, of Stamford, has also raised some very fine double- 
flowered varieties — one of the best. Jewel, having vivid deep 
scarlet florets exactly like Senateur Vaisse Rose in miniature. 

Jewel was raised from seed of Madame Rose Charmeux — a 
French double form of the Tom Thumb or F, inquinans type 
—crossed with Lord J)erby, a single scarlet zond. Madame 
Rose Charmeux is, as Mr L^ton informs me, a very full flower; 
and except under starvation and at certain seasons, generally 
early in tne year, it is difficult to obtain seed from* this variety* 
Most of the other double varieties obtained by Mr Laxton are 
from Mr W. faul’s double-scarlet Cottingtoni^ which, being 
only partially double, seeds freely. This variety is the seed- 
parent of Aurora, and all others of that type, including Emily ^ 
Laxton. Both Madame Rose Charmeux and Cottingtoni are 
sports from Tom Thumb, and their progeny does not cross 
kindly with the old doubles of the P. zonale section. “ It is 
very singular,” writes Mr Laxton, “ that while the crosses of 
Madame Rose Charmeux hardly ever produce offspring less 
double, although sometimes miQu^ so, than the parent, unless^ 
indeed, they follow the single male parent altogether in this 
and are themselves quite 5in^e,-^n the other 4 iaiid, 
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seedlings from Cottingtoni rafety come itiore d 00 h& than that 
variety.” 

Large-flowered VarUtkSi^>'^ 0 ^m or Stia^e Pelargoniums be- 
long to another group^ and arei«upposed to have sprung 
from F. grandiflorum kortulomm\ a Cape sp^ies intro- 
duced by Masson in 1704* Normally it is a white-flowered 
iJlant of loose habit, having a very long slender tube to the 
calyx, and long petioles or stalks to its deeply-lobed leaves 
(see Sweet’s ‘ Geraniaceae/ t. 29, or Andrews’ * Botanist’s Re- 
pository,’ t. 12). Another lilac-purple-flowered Cape species, 
F* cmdlaitm^ also appears to have been one of the progenU 
tors of our show Pelaigoniums, this plant having been intro- 
duced by the Earl of Pcatland about 1690. Dr W. Harvey, 
the late lamented and talented author of the ‘ Cape Flora,’ 
describes it as very commonly grown as a hedge-plant about 
Cape Town, and he also considers it as one of the original 
species whence our modern show varieties have sprung. It 
is a little singular to note that in 1875 a double-flowered form 
of the purple-lilac-flowered F, aicullatum made its appearance 
at one of the meetings of the Royal Horticultural Society, its 
owner having grown it in his window. This plant was first 
exhibited by a Mr Woodward, of whom Mr W. Bull purchased 
the plant for trade purposes. Semi-double varieties of F. 
grand florum, or show Pelargoniums, are now very popular; 
but twenty or thirty years ago such forms were not sought after 
so eagerly. In 1850 F. Willmore Surprise, a semi-double, 
made its appearance, but appears to have died out unregarded 
(see ‘ Gard. Chron.,’ 1850, p. 575). Both Andrews’ and Sweet’s 
figures describe some of the old Pelargoniums as species, but 
their names were ignored by Dr Harvey ;,and it is evident that 
they are for the most part hybrids or cross-bred varieties. £?. 
angmiuM is described by Andrews as having been raised by Mr 
Peity,. nurseryman at Banbury, Oxfordshire, and was originally 
sold by the raiser at a guinea a plant. It has coarse serr^d 
deep-green leaves and pink flowers, the upper petals striped 
widi dark red. G. puhescms of the same author is also de- 
scribed by him as “ the compound production of several differ- 
ent species.” It has its leaves and young growth c(^ion$ly 
dothed with soft downy or villose pubescence, the flowers bdt^ 
lilac-pink, and veined with dark red on the two upper petals 
Some <£ the older varieties figured by Sweet may still be found 
in the cottage windows in countiy places* 

The origin of the Fancy or small-flowered Show Pek^nititn 
not vcty dearly defined ; but in course of a conver^ti^ cai.die 
subject annual meeting of the Pelargonium 



330 


GENERAL REVIEW. 


(1875), Mr Cooling, of Derby, stated that he believed the first 
variety of this class was raised forty years ago, and distributed 
under the name of P. WiHoughbyanum^ and that it had been 
bred from the ordinary varieties of the period, mentioning, 
among others, Moore’s Victory and Fair Helen. 

Ivy-leaved Varieties, — The Ivy-leaved section of this genus 
has originated from P, peltatum^ which was raised in thlfe 
Duchess of Beaufort’s garden in 1701 from seeds brought from 
the Cape, and soon became a general favourite, on account of 
its elegant ivy-like habit of growth. P, L Elegante is a white 
variegated variety, the edges of the white leaf-margins turning 
a delicate carmine if starved in a pot and fully exposed to the 
sun. There is also a distinct variety having a dark zone in the 
centre of the leaf. 

Mr John Wills, to whom we are indebted for the race of 
“ bronze zonals,” was, J believe, the first hybridist who effected 
a cross between the ivy-leaf (P, hederiefolium) and Zonal {P, 
zonale) sections of this genus ; and the results of this cross were 
the t^\o distinct forms known as Wtllsii and Wtllsii rosea (sent 
out about 1867-8), and Lady Edith. A few years later a sin- 
gular chance seedling made its appearanr e on the Continent, 
and we find it thus described in the ‘ (xardener’s Chronicle ’ at 
the time of its appearance : It is believed to be an accidental 
cross between P, hedercefolium and P, zonale^ and, what is more, 
it freely bears seed. M. Jean Sisley describes it as near P, 
hedercefolium in its prostrate habit of growth, with leaves more 
like those of P, zonale. The flowers are of a dazzling red, and 
there are from fifteen to twenty in each truss. It was^found in 
a garden at Nice, in a bed planted with Several varieties of the 
zonal section, and a lilac-white variety of P, hede^olium. M. 
Sisley considers it a great acquisition, mainly, it appears, on 
account of its fertility — a quality not possessed, he s^s, 
by IVi/lsiif* WUkii rosea^ Emperor, and Dolly Vaiden. He 
thinks it may probably give birth to a distinct new strainj in the 
hands of a dever hybri£ser.”« 

P. peltaium was figured a hundred years ago (see ^ Bot 
t 20), and it is curious to observe how little a century of cutt^ 
has altered this fine old species. 

One of the most recent additions to the ivy 4 eaved garden 
varieties is a double-flowered form named Konig Albert. Ttds 
was raised by H* Otto Leibmann, and was first exhibited in 

* Mr Laiftpn i$ said to hav^ obtaiaei| a few seeds of Mr WAVs P 
Mereefolmpt^ hybrids, which exactly Senroduced the plant. It is 

. also curiovs to observe that Madatue Vaucbet, Christine, lad other 
reproduce themsdves with |diend»le certsdnty from aesda. 
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this country by Mr HV. BuB, *rho rfiowed a Ifowering plant 
(together with a doubte^loijfitod term of F. at one 

of the Regent Park ^ 

Mr Grieve has m lij^ng a strong-growing, free- 

flowering cross between 'a SeedlSig from Madame Vaucher 
named Culford Rose and F pdtattim ei^gans. This cross-bred 
form has been named Emperor, and is so luxuriant that in 
favourable situations it will ^ow ten to twelve feet in a season. 

The same hybridist has obtained a distinct bn^nze ivy-leaved 
Pelargonium named Dolly Varden. It was obtained by fertil- 
ising an ivy-leaved variety by pollen of a bronze zonal, and the 
result is a well-marked gold and bronze ivy-leaved variety, of 
robust and compact habit. The flowers are crimson, and the 
leaf of a rich golden tint, with a bronze zone, the older leaves 
becoming tinted wath red at the margin. 

It is to be regretted that both Mr Grieve’s varieties, as well 
as those raised in this section by Mr Wills, are nearly useless 
for cross-breeding purposes, as they rarely produce dither 
perfect seeds or fertile pollen. 


The Gesnera YAmi.Y\Gesn€raccaf, 

A large and ornamental genus of South American plants^ 
part of which are shrubby in habit, as in Gesnera pardina, G. 
elongatay or G, libanensis^ while another section is character- 
ised by having catkin-like stolons, as in Ac/umenes, Tydeeuy and 
Gesnera zebrina ; and a third group has tuberous rhizomes, as 
in Gloxinia. Nearl/ all the species may be propagated freely 
by dividing the rhizomes or stolons. 

Achimeneit.— A beautiful family of stove-flowering herbs, 
conspicuous on account of their lovely blue, scarlet, or purple* 
tubular, broad-limbed flowers, which are very freely produced. 
They are principally South American. 

Ackimmes coccinea (see ‘Bot^Mag.,* t 374).— This pretty 
little scarlet-flowered species is a native of Jamaica, whence it 
was introduced in 1778, This was the first species grown in 
our gardens. 

The numerous varieties are easily multiplied by dividi^ 
the scaly underground tubers, and new forms may be readily 
obtained from seed. Seeds of all Gesnerads germinate easily 
if sown on the surface of a light, moist, and sandy con^iost* 
covered wi& a sheet of brown paper to obscure the light and 
to prevei^fce soil becoming <ny by evaporadoo- The seeds^ 
14^ those m CkOmlmtiii FrimiAa^ and many other plefrt^ m 
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so extremely small that no covering of soil is required, and the 
compost should not be watered above until after the seeds have 
germinated. If the soil shows signs of dryness before germi- 
nation has taken place, moisten it with fine spray from either a 
syringe or spray-producer. To do this with a syringe without 
disturbing the surface of the soil, although easy to the practised 
propagator, is difficult to the amateur. Another plan is to 
plunge the bottom only of the seed-pan into a vessel of tepid 
rain water, allowing it to remain a few minutes, so that the soil 
may become moistened by the capillary attraction pf its par- 
ticles. This genus, as well as Gloxinia and Gesnera, has been 
much improved of late years by hybridising. 

uEschsmanthtis. — A very showy genus of half-shrubby, ever- 
green Gesneriaceous plants from Java, Borneo, and other 
parts of tropical Asia, often cultivated as basket-plants in our 
plant stoves. spedofus, lojigijlorus, Lohbianus^ yE, 
tricolor^ and javanicus are well-known examples, ^schy- 
nanisms splcndidus is a showy garden hybrid raised between 
jE, grandiflorus and species in, and is the finest of all the 

strong-growing kinds, bearing ten to twelve vivid scarlet flowers 
in a cluster, the segments being marked with dark brown. Cut- 
tings of the stem root very freely, inserted in a pot of light sandy 
compost, and plunged in a mild bottom-heat of 75° to 80®. If 
the atmosphere is very dry, they should be covered with a bell- 
glass, or the pot may be plunged in a close case. These plants 
frequently push out roots from the. joints when grown in a 
humid atmosphere, and branches can be cut off and potted at 
once. 

Agalmyla . — A small genus of stove-pAnts cjosely ilied to 
yEsehynanthus ; but the leaves are alternate, and only two 
stamens are fully developed. A, staminea, a native of Java, 
Borneo, and Sumatra, bears Gloxinia-like leaves and axillary 
clusters of brilliant scarlet flowers. The plant roots readily at 
the nodes, and is easily multiplied either by layers or cuttings 
in heat 

Gesnera {Ncegelia).* — Well-known velvety-leaved floweritig- 
,plants from Aonth America, represented in our gardens by G, 
Ubritta, G* r^ulgms, G- cinnabarina, and ttutoerous hybrfda 
raised by Louis Van Houlte between G. ammilis (‘ Flore des 
Serres,^ xii. 21) and a fine variety of G. zebrina named splmdem 
(see Van HoUtte^s ‘ CaUlogue of Gesneriaceous Plants I for 
'I875, p. 4). It is difficult to form any idea of the possible 
improvement which may yet be effected by cross-fertiHsin^f 

‘ ^ Cultivators interested in OesoerlaeeouB plants Shput 4 We * Les CM*' 

p. 83. LtbrSirt^ Agtipole, Rae*Jacob, 26, Paris« 40 d* 
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Gesneras with Achim^jes, Eucodonias, ahd perhaps also with 
Gloxinias. Euwdonm imgd^ides Flore des S«(ms/ xvi. i) is 
the result of Eucodanki. EhfU^ergU navipg been artificiailly fecun- 
dated with pollen from %(^Hna spimdms. It is only 

in the flower, however, a sHgSfk resemblance to the parent 
plants can be observal. By the form of the foliage, as well 
as the ribs and woolly undersides of the leaves, one is re- 
minded of Eucodonia Ekrenbergit, The foliage of E, nagehoides 
is broad, rigid, plain, and handsome; the stiff peduncles are 
tinted with red. The flowers, which are charntingly disposed, 
are of fine form, and as large as those of the parent plants. 
Colour, violet veering to red ; edges and lobes perfectly flat, 
and of velvety crimson; orifice to the centre of the throat 
bright citron yellow, spotted with crimson amaranth. There 
are two or three other seedling forms of this hybrid, for figures 
and descriptions of which see ‘Flore des Serres,* xvii. 79; 
xviii. 1 1 7 ; and xxi. 

G» Donkelaarit (‘ Flore des Serres,’ ix. 119; ‘ Bot. Mag.,’ 5070) 
is one of the most striking of all hybrids, its procreator or seed- 
parent being G, discolor fertilised by a cross-bred variety of 
Gloxinia rubra, G, Douglasii has yielded numerous beautiful 
varieties fertilised with pollen from a crimson-flowered variety ; 
and seedlings of G, refulgens are also very variable. It is quite 
as impossible to trace the parentage of the numerous hybrids 
and seminal varieties in this genus as it would be in either 
Calceolaria or Pelargonium. The only distinct genera yet un- 
operated on by the hybridiser would appear to be Dolicho- 
deira and Stenogaster. We may mention the following hybrid 
on the authority of INf. Van Houtte : Dtrccm (Gestiera) purpurea 
{G. Douglasif veriicillata x Dirccea Cooperti)\ and a race of 
beautiful hybrids has also been obtained between Dirccea lobu^ 
lata^ fertilised with pollen of Gesnera Leopoldiiy Sekwd. 

Ncegelia margarita is a seedUng raised by M. Desmoulins of 
LTsle-Adam, and is a cross between N. amabilis and N, alba 
luiescens. The flowers are pure white. 

Sciadocalyx Zudanii, Ed. Aiidrd (see ‘ LTllustration Hoiti-. 
cole,* 1874, p. 147, pi. 182). — ^This is a beautiful hybrid ob- 
tained by M. Lucian, Linden, between Sciadocalyx digitaliflora 
ahd lydxa paniina (see * LTll. Hort.,* vol. xx., pi. 152). It i$ 
a viRorous-habited plant, having hairy stems, broadly lanceolate 
leaves, and purple-crimson flowers mottled with purple. Other 
hybrids have also been obtained between Sciadocalyx and othe^t 
genera, of which we are to hear anon. 

A veiy interesting observation, which g^ves a clue ^ the 
With are cross^ertilised and hybridised ^ <m 
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gardens, has been made by Miss S. S. Dowson (see ‘ Jour. Bot.,' 
1873, p. 103) : “ Some Achimenes have a tubular corolla five- 
cleft, with a swelling just below the top of the throat. There 
are four perfect stamens, not much differing in length, and the 
stigma is ultimately two-cleft. In the bud the pistil is much 
shorter than the stamens ; but -by the time the bud is just 
opened, it has lengthened out between the stamens, and its tip 
is adpressed to the upper lip of the corolla. As yet the stigma 
has its two branches closely folded together. The anthers 'at 
this time are ali four close beneath the end of the pistil, and 
open downwards. The filaments then begin to contract, and 
the anthers, which adhere together, are drawn lower; and finally 
the filaments twist themselves up to such a degree that the 
anthers are drawn down to the very base of the tube. The 
object of this is clearly to get them out of the way of the stigma, 
for during the process the pistil has arched forwards and down- 
wards, and the two branches of the stigma have opened. They 
will be seen to form a fork over a slight rising in the middle lip 
of the corolla, by which entrance to the flower, except exactly 
under the stigmatic surfaces, is prevented.” 

Achimenes RoUisonii is a beautiful hybrid, raised and distri- 
buted by Messrs Rollison & Sons, "J'ooting. It has large 
Gloxinia-like lavender-purj)le flowers, spotted in the throat with 
crimson and yellow, and is the result of a cross between A. 
{Piectopoma) gloxini(vflora and A, Scheerii (see ‘ Floral Maga- 
zine,’ t. 217). A. Gibsonii bears large mauve or lilac fringed 
flowers, with a white tube. It also is a seminal variety raised 
by Messrs Rollison & Sons. These plants were the first break 
from A, {Pleciopoma) gloxinieeflora. Other beautiful hybrids 
from Continental gardens are too numerous to mention in* 
^detail, scarcely any two Seedlings being exactly alike* Among 
the oldest hybrids obtained may be mentioned A, £sc^riana, 
obtained by M. Regel, at Zurich, between A, rosea fertilised 
with pollen of A. longiflora, M. Roezl, now one of the most 
experienced botanical travellers, was one of the first cultivators 
wfio hybridised Tydaeas in M. Van Houtte’s nursery at Ghent^ 
and numerous forms resulted from 71 Warscewiezii and T, pieia 
crossed reciprocally, one of these hybrids being T, gigantea-^ 
a seedling from T* picta, T Regelii is a seedling from 71 
Warscewiezii, the cross being in this case reversed. 

Mandirola {Nagdia) MmUi is a hybrid from Gesnera dis- 
coior, fertilised with pollen from Scheerm memana. 

M. {Nagelia) pieturafd of RlatiChon is a hybrid from iC 
fMUflora, fecundated with pollen from Gmera zebrim. 

Another of M* Van Houtte’s hybrids is 2ydaa Oti^esiit the 
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seed-parent being T, Warnei^icnii, fedindated by |)ollen 
from flowers of l^herm 

The new Plectopomae likid by Hoiitte difer so 

much from their type that a botanist 

would have some diflku^lph d^c4|fering the aflinity, though 
they inherit in a great the foliage of the type^ In 

respect to habit, they are far superior ; for instead of producing 
their flowers towatds the summit only, the plants become com- 
plete floral pyramids, covered from base to summit with large 
well-shaped flowers of various forms, and of# innumerable 
shades and colours. 

These beautiful varieties were originated by, crossing -P. 
(Achimme^) ^loxinueflomm with Gesnera {Nagelia) tebnna, and 
others of the same type. 

Gesnera macravtha is the result of a cross between G 
hulbosa and G btdbo^a Coopern, G. macrantha crossed again 
with another cultural variety of G bulhosa produced G. mac^ 
rantha piirpuf ea^ and singularly enough the last - named form 
has been imported from the natural habitat of G bulbosa, a 
tact which seems to afford some proof of the constant modifi- 
cation of’ plant-form going on throughout the world The im- 
ported flowering tuber of G macrantha puipiitCa was exhibited 
at South Kensington, 7th April 1868. 

Coloured figures and descriptions of the following hybrid 
Gesnerads are given in the ‘ Flore des Serres ^ — 


Eucpdoma Ncc^dindt^ diamantina^ 1870, page 149 

“ Robert le Diable,” n n 131 

PUctoponia ucodontoides^ n ”59 

M Nagelioides suave roseutn^ 1874, 1 61 

M M ‘‘Colibn,” fi M 71 

and Z’. “Ruban Rose, 1873, ” 


Tydaa Vesuvius (see * Revue. Hort.,^ 1868, p. 15 1) is one Of 
the finest of all the seedling or hybrid forms. It was raised by 
M. Georges Rosciaud, who has also succeeded in obtaining 
numerous other fine varieties, including T, venosa and 7 ! 
“ Rachel.’’ In obtaining these fine forms, this facile hybridist 
fecundated several kinds of Tydaa (Achmenes) with pollen Ot 
Locherm mpigntfica^ the result being a race of brilliant rose or 
scarlet flowered hybrid Tydms,-mi\i rich spotting or marbling 
on the limb of the tubular flowers. 

It does not appear to be generally known tnat Medopoium^ 
Gesnem, TyOseas, AcAimmes, and most other Gesneraceo!^ 
plants, are easily propagated from cuttings of the youn^; grosrm 
-r-/f A, tops taken off below a joint, and inserted m a pan of 
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silver sand and a little leaf-mould mix^, or in sawdust, on a 
genial bottom-heat of 65" to 75®.. Even the old leaves pricked 
into sand on a gentle bottom-heat root and form little tubers 
as freely as Begonias. 

Gloxinia. — Tuberous-rooted, tropical, American plants, with 
fleshy leaves and solitary flowers on erect scapes. Gloxinia 
speciosa (see ‘Bot. Mag.,’ t. 1937) is the original parent of the 
large-leaved race, with drooping purple flowers, and it is a 
common occurrence for seedlings of the best modem erect- 
flowered varieties to revert to this form. All the older forms 



bore drooping flowers until the appearance ot G. Jtyfiim (a 
seminal variety raised by M. Fyfe at Cothesay in 1845)^ and 
supposed to be a hybrid between G. speciosa^ var. maximp^ x 
G. cauiesansy which, according to Mr B. Williams, ^ 
th^ first variety Irving erect nowers ; and from this^ crossed 
with other finely-dblouted forms, we have now a race of very 
valuable erect-flowered kinds, w^hich show the delicate maik* 
ings of the throat and limb b^er than the drooping or pendu!'^ 
ous^flowered varieties* 

Another Continental variety, <?* JSUAlefii, a white flower 
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variegated with rose aad%lui^ lilac, is known to^be a hybrid 
between G, stpedtasc^ and G. mult^ems. 

Among the earliest vari«^iesk'*«f Giomitm sfecwsa raised in 
English gardens were esubibited by Mr R. Glendinning 
♦ of the Chiswidk Nursety^ at the house of the Horticultural 
Society, Regent Street, in June iS44, and to which a Banksian 
medal was awarded. These were named respectively, G. ma^~ 
ni^a^ G. insignis^ G, bkolory and G, Cartoniiy and were 
raised by Mr Carton, then gardener to the Duke of Northum- 
berland at Syon, who was celebrated for his skill in hybridis- 
ing. These plants were raised from a seed-bearing plant of 
G. speciosa rubra^ fertilised with pollen from G, {Stnnitigid) 
gutfafa^ For a figure of G. maculata^ see ‘ Bot. Mag.,’ t. 1191. 
It has been grown in English gardens since 1739. 

Dolichodeira. — Z>. iubtflora (Gloxinia iuhiflora^ Hook.) is one 
of the most distinct of all Gesnerads, bearing long white pen- 
dulous flowers from the Ixils of its oblong-crenate, opposite 
foliage. It is cultivated at Kew and Chiswick, and is readily 
propagated either from cuttings or seeds. It requires to be 
grown in the full sunlight, in order to flower it freely. It is so 
distinct in the form of the flower that one can only wonder at 
its having escaped the hybridiser so long. It was introduced 
in 1847 from South Brazil. 

Stenogaster. — A small South American genus of miniature 
Gesnerads, represented in our gardens by S.*concinna (‘Bot. 
Mag.,’ t. 5253; ‘Flore des Serres,^ xv., pi. 65), and a closely- 
allied form, S. multiflora., both bearing lilac-purple flowers. 
Seeds grow freely. The plants should be grown in thumb-pots 
plung^ in a flat pan of sandstone grit, among which the seeds 
fall, And are not so apt to damp off as when sown in soil. 

Streptocarpus. — A free-flowering genus of blue or lilac 
flowered Gesnerads, from the Cape of Good Hope. There are 
four species : S. Rexii^ one form of which bears two flowers on 
a scape, and is grown in gardens undet the name of biflora ; 
S, polyanthus (many -flowered) (*Bot. Mag.,* t. 4^5®); S. 
Gardmii (‘Bot. Mag.,* t. 4862); and SemndersH (‘Bot 
t. 5251). They are free-blooming and very interesting 
little plants, well worth the attention of the hybridiser. These 
plants, like Gloxinias, are readily propagated by leaf-cuttings. 
They seed freely, bearing the seeds in long twisted capsules 
often s or 6 inches in length. The seeds should be sown m 
the surface of a pan of sandy compost, as recommended for 
Achhnenes. is Interesting to observe that one the 
cotyledons remains, and in the case of S. Mexii forms the 
whole leafoge of the adult plant We have already vttiy 

y 




flowered ^ &mnderHu The seedUng plant exhitated ^ 
certificated at Soudi Kensbgton in 1875 bore thtee leavM Md 
twenty flowe^8pike8, many, of which bore th^ 
lilac purple-streaked* flowera Mr Green informs me that n« 
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has since raised a bafcdi of aeedlings from hybrid, ^ hich 
proves its fertility. It wil^npi^p interjesting tO know whether 
thpse seedlings reproduce ^ hybrid, m i£ they show traces of 
reversion, * ^ 

Messrs £. G. HendiMn jc So^ have raised several hybrid 
varieties of Streptocarpus wWdi are not yet named ; and several 
hybrids between btfiora and *S. polyanthus have been raised 
in Continental gardens. 


The Cereal Family {Graminacece). 

One of the largest of all natural orders of plants, and one of 
the most important, as affording valuable food-producing plants 
which are widely distributed in both tropical and temperate 
countries. In the ^ Vegetable Kingdom * is the following ac- 
count of their distribu^n : “ The distribution of cultivated 
grasses is one of the most interesting of all subjects. It is 
determined not merely by climate, but depends on the civilisa- 
tion, industry, and traffic of the people, and often on historical 
events. The grains which extend farthest to the north in 
Europe are Barley and Oats. These, which in the milder 
climates are not used for bread, afford to the inhabitants of 
the northern parts of Norway and Sweden, and of a part of 
Siberia and Scotland, their chief vegetable nourishment. Rye 
is the next which becomes associated with these, and it is the 
prevailing grain in a great part of the northern temperate zone 
— namely, in the south of Sweden and Norw^ay, Denmark, in 
aM the lands bordering on the Baltic, the north of Germany, 
afad part of Siberia, where Buckwheat is also frequently grown. 
In the zone where Rye prevails, Wheat is generally to be found. 
In temperate and southern parts of Europe, Wheat is very 
general. Barley being used for malting, and Oats and Rye as 
cattle food. Next come warmer districts, where Wheat is still 
grown at a* high elevation, other grain - plants being Mai^, 
Rice, and Millet of several kinds. In the torrid zone, Mai^ 
{Zea mays) predominates in" Amertca, Rice {Orpza satim) in 
Asia, while both are grown nearly eqt^ly in Africa. Hence it 
appears that in respect to the predominating kinds of grain the 
earth may be divided into five grand divisions or kingdoms— 
the kingdom of Rice, of Maize, of Wheat, of Rye, and lastly 
Of Bariey and Oats. The first three are the most extensive,, 
Maize having.the greatest range of temperature, but ^ce ttm 
be said to su|)port theipreatest number of the human It 
Is a very letnarkaWe arcumstance that the native counfrjr 4 
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Wheat, Oats, Barley, and Rye should be entirely unknown. 
This has led to an opinion that all our cereal plants are arti- 
ficial productions obtained accidentally, but retaining their 
habits, which have become fixed in the course of ages (see 
‘Gard. Chron.,’ 1844, P- 555 *. 779 )- Numerous other grain- 
plants are cultivated to a limited extent in warm climates, and 
their number might be readily augmented, since nearly all grass- 
seeds are wholesome ; and being alike albuminous, they are 
equally nutritious with the kinds generally grown, the latter 
being preferred on account of their superior productiveness. 

The reproduction of all grasses and cereals is of the simplest 
possible description, nearly all being annual plants, the seed 
of which germinates very readily in all kinds of soil. The 
tender ornamental kinds should be sown in pans of light, rich 
earth, and be placed in a gentle bottom-heat to assist germina- 
tion. Many of the jprnamental perennial grasses, Bamboos, ^ 
and Arundinarias, are easily propagafcd by division ; or, as in 
the case of Sorghum, Aru?ido, Arundinaria, 6cc., pieces of the 
stem may be cut and laid on damp moss or earth in a close 
healed case, where they develop buds at the nodes and pro- 
duce young plants. Many of our most useful forage grasses 
are evergreen, and add much to the freshness and beauty of 
temperate countries. 

At Fota, Cork Harbour, many species of Bamboo attain 
noble dimensions, planted in little islets on the margins of 
the ornamental water, and in the summer of 1875 these 
seeded very freely, and numerous seedlings ‘sprang up naturally. 
These seeds resemble Black Oats, and lie rather long before 
germination : even in a bottom-heat of 70° they lie tWo montlis 
before they make their appearance. ' 

The following are amongst the most useful and ornamental 
genera in this valuable group: Oryza (Rice), Zea (Maize), 
CoiXy Alopecurus, Phleum^ Phalaris (Canary - seed), ffolcus^ 
Pankum, Oplismenus, Pennis^eum, GymnothriXy Stpa^ Ag- 
rostisy Arundo (Reeds), Chloris, Lagurus, Atra, Avena (Oats), 
Poay Eragrostisy GlycerUy Priza (Quaking-grass), Dactylis, 
Festucay Promus (Brome - grasses), Arundinaria, Bafnbusay 
Lolium (Rye-grass), Triticum (Wheat), Secaii (Rye), Hordmm 
(Barley), Sacchanm (Sugar-cane), Sorghum (Millet). 

From a letter by J. D* Boswell-Syme, LL.D., in the ^ Jour, 
Royal Hort. Soc.,' 1873, .‘y* (N.S) p. 7, it appears that 

Wheat and Barley are selMertilisin^ plants: made ou^ pretty 
well about the intra-palear fertilisaticm of Wheat this yeaS:, and 
have hdtn meaning to send you the remits. The anthers are 
empty ^cept a few accidentally adherent grains when they are 
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excluded.* This was proved, first, by extemi^ ejEatpination 
in the Wheat-fields, and by hwAging a large su^ly of Wheat- 
heads about to flower Hbuse attB pStting them in water, 

with a paper under sojips to see if any pollen fell 

down ; secondly, by the examination of the stigmas of flowers 
with their anthers still included thirdly, by the fact that the 
stigmas are never protruded at all.^* t 
Our cultivated Wheatf saiftmm) are now genemlly 

thieved to have ot%iipAed from ove^a^ a European 

S of trailing habit, the'rachis being extremely brittle* Cul- 
ion — sowing msAi thickly together^induces a taller 
and more erect habit, and a stouter culm is also the natural 
result of better food in l^ss limited quantities. In the ‘ Cyclo- 
paedia of Agriculture’ (‘^Triticum”), Mr Bentham observes that 
M. Esprit Fabre of Agde, in the south of France, has shown 
how readily wild charactys “ become modified by cultivation ; 
and wide as is the apparent difference between cn^ata and 
common Wheat, he has practically proved their botanical 
identity; for from seeds of the u ^ gilops ^ first sown in 1838, 
carefully raised in garden soil, and resown every year from 
their produce, he had, through successive transformations, by 
the eighth year (1846) obtained crops of real Wheat, as good as 
the generality of those cultivated in his neighbourhood.” (See 
‘Sc. and Prac. of Farm. Cult.’ (Buckman), p. 164.) Further 
information on the origin of Wheat may be obtained from the 
‘Bulletin de la Soci^t<^ Botanique de France,’ t. viii. p. 614. 
The cultivated Oats {Avena sativa) again have, according to 
Prof, Buckman, originated from Avena fatua, a very trouble- 
some weed-grass, to which indeed the cultivated or ennobled 
Oat frequently degenerates. Prof. Lindley, however, in the 
article “Avena,” in the ‘Cyclopaedia of Agriculture,’ supposes 
A. strigosa^ the “Bristle-pointed Oat,” to be the original 
parent of the cultivated varieties. Barley {Hordeum disiichum) 
IS found wild in Mesopotamia, and also on the ruins of Per^ 
sepolis, specimens from the last-named locality having ears 
scarcely so long as starved Rye. All the cultivated varieties, 
including the “six -rowed” Barley (AT* hexasttchufn\ have 
originated from the species above-named, the only difference 


* Confinaing the observations of t)r Boswell- Symri, *Jil?*^* BotsMiy, 
1871, p. 373 ; and Bidard, Comptes Rendus, 1869, p. i486. 

t See Kfard. ChrOn.,’ 1873, p. 362, 4<»» for abstract from a 
PVoR Hildebrand of Freiburg on the “Fertilisation of Grasses, 
fore the Berlin Academy of Sciences in 1872 j also a paper on Whefit 
and Rye Hybrids/* 


4qo, % a pai>er on Ihe “Natural < — 
oiohB, protogytiou^, and odier Grasses. 
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being that in H. distichum some of the spikelets are barren, 
while in others they are fully developed or fertile. Rye is the 
hardiest of all our cereals, and is found as a wild grass on the 
granite mountains of the Crimea at altitudes of 5000 to 6000 
feet ; and Prof. Buckman remarks that its northern habitat ex- 
plains why it is so much hardier than any variety of Wheat, the 
southern origin of which is now ascertained. Rye is the least 
variable of all our cereal crops. 

The varieties of Wheat and other cultivated grain-plants are 
much greater than is generally supj)osed. Of Wheat we have 
two races — the hardy or autumn-sown varieties, and the ordi- 
nary or spring-sown Wheat. Among the varieties are red and 
white skinned fonns ; and some of these have awned heads, 
while others have not. In the ‘Gardeners’ Chronicle,’ 1871, 
p. 1496, 1497, fourteen distinct varieties of Wheat are figured 
and briefly described, including “ Hallett’s Pedigree ” Wheat, 
which has heads 6 to 8 inches in length, filled throughout with 
plump grains of more than average size. This strain is the 
result of careful selection ; and by good culture and still further 
selection, with occasional ('hange of soil, we might obtain vari- 
eties of Wheat still more productive. 

The accidental origin of many of our present varieties of 
corn is not a little curious, as showing what “ great events ” 
sometimes “from trivial causes spring.” For instance, some 
thirty years ago, the Suffolk sort of white Wheat originated 
with Mr Hardcastle, a farmer near Ipswich, merely by the 
accident of a very fine ear sticking behind the button of his 
coat, as he was one day descending the ladder from thp mow. 
Other sorts, as the “Yellow Lammas,” the “Devonsmre 
White,” and the “Golden Swan” were, it is said, obtained 
in the same accidental way. The TaJavera was introduced 
from Spain {[where it had been discovered and cultivated) by a 
small quantity of it being left in the store of a quartermaster 
on the arrival of .the troops in England, and given to a gentle- 
man near Exeter by Colonel Stanley. The different varieties 
of Oats, too, owe their origin to circumstances no less singular. 
The Potato Oaft, for example — one of the most remarkable of 
any of its species — ^was first observed growing in^a field of Pot- 
atoes in Cumberland, about fifty years ago ; and from the pro- 
duce of a single stalk, which there sprang up by accident, 1ms 
been produced the stock now in general cultivation. So jpth 
iespect to the Hopetoun Oat, discovered in a singular tnaiker 
by one of the most experienced and intelligent ftirmersi 

Mr Patrick Shirreff. “ Having occaisiott,” he says, “ftequently to 
pass the gateway of a bearing a crop of Potato in the 
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summer of 1824, a stalk of iwciarkable height oft^‘attracted 
my attention. On reaping the crop, the grains swi^ported by 
this stalk, and those by a shc;^ one proceeding from the same 
root, were gathered tOgeth«(i and m the following spring in- 
cluded in a collection of obtained during a tour in some 
English districts, and cultivated with a view of ascertaining 
their respective peculiarities- The crop from the grains of the 
gigantic stalk was again conspicuously tall The following year 
(1826), remarkable for drou^t, was unfavourable to the growth 
6f the Oat-plant in East Lothian, which circumstance, in con- 
nection with the crop of the Hopetoun Oat being deposited at 
the comer pf a bam, where it was preyed on by mice, prevented 
increase of quantity this year; and it was not till the year 1827 
that the Oat ingratiated itself in my good opinion. In 1828 a 
bushel of this Oat was presented to Robert Wallace, Esq. of 
Kelly. In the spring of 1830 it was offered to the public, and 
sold to forty-three individuals. The following autumn it was 
sent to several foreign countries.” “Entertaining,” says Mr 
Shirreff, “ a lively interest for the fate of a plant, named as a 
tribute to the memory of one of the most amiable of modern 
characters, and which had occupied time and attention in rais- 
ing, I circulated queries regarding the Hopetoun Oat amongst 
the individuals who purchased seed, by which I was furnished 
with many reports of experiments and statements highly favour- 
able to this i)lant, both in regard to (juantity, meal, weight of 
straw, &c.” Mr S. subsequently says — “ The Hopetoun Oat is 
now in the cultivation of the country. How 1 became pos- 
sessed of it has been already stated ; but whether it originated 
fi%m the sexual intercourse of two known species, from the 
effects of cultivation, or from a freak of nature, will in all pro- 
bability remain a secret.” 

• The foregoing facts are brought forward to show what im- 
provements may be effected in our annual plants by the pro- 
duction of new and valuable varieties, where there is an inquir- 
ing mind to explore, and a patient assiduity to elicit profitable 
results by repeated experiments. 


The Gooseberry and Currant Family {Grossulariacm). 

Sibes-^A genus of ornamental flowering or useful fruit- 
bearing shrubs, principally natives of Europe, America,, and of 
the temperate ports of Asia. The most useful garden plants 
are the Red Currant {Ribes ruhrum) and its white varieties; 
Black Currant (A nigrum) \ and the common Goosebeny 
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gfpssufarky All these species ai:e natives of Britain, and from 
them ouv cultivated varieties have originated, having been im- 
proved by culture, selection, and seminal variation. It is curi- 
ous to find that a form of our native Goosebeny (^. grossu- 
laria Himat^yma) is found in the Himalayas, and a greeh^bet- 
ried variety of 7 ?. nigrum is a native of Russia, and there are 
white, green,* and flesh-coloured varieties of R. rubrum^ all sup^ 
posed to be natives of Britain. R, sanguineum and R. aurmni 
(North American species, of both of which there are several 
forms), and others, are common as flowering shrubs. Fifty or 
sixty species are known to botanists. All the kinds are readily 
propagated from cuttings of the current year’s wood, taken off 
in autumn, and planted in rows i8 inches apart, leaving a space 
of 8 or 10 inches between each cutting. The stronger the cut^ 
tings the better, say 12 to 16 inches in length ; and if planted 
on the north, or shady ^side of a north wall or fence, they root 
freely, and form nice little bushes the first summer. The eyes 
on the lower part of the cutting should be rubbed off, or they 
come up as suckers. A few dozen cuttings of good sorts may 
be struck every season, to supply vacancies, or to give away. 
Suckers should never be planted, as they rarely form clear- 
stemmed bushes, and have a greater tendency to throw up 
suckers than those bushes propagated from cuttings. New 
varieties are originated from seed; and, notwithstanding the 
great improvements made in the size of the Gooseberry by 
Lancashire growers, there is still room for improvement in the 
three great essentials of edible fruits of all kinds — viz., size and 
flavour of fruit, and a prolific habit of growth. 

The late Mr T. A. Knight raised many cross-bred Varieties 
between the largest red and white fruited Currants, and some 
of his seedlings bore larger and sweeter fruit thah the Dutch 
and Belgian varieties of his time (see ‘ Trans. Hort. Soc.,’ iii. 
207). 

All the varieties seed freely, and the seeds may be cleaned 
by rubbing in diy sand, or in a cloth ; after which, sow at once 
in pans or boxes of light earth, and place the pans in a cc^d 
frame until the spring, say February, when place them on 'a 
gentle bottom-heat, until the young plants maliy^ their appear- 
ance. In order to forward the young seedlings as much aa 
possible, a gentle hotbed may be made up, and covered with 
about 6 inches of light rich soil, into which prick the young 
plants .as soon as enough to handle, and cover wifh a 
frame until they become established $ after which, remove the 
frame* and water freely in hot dry weather. Seedling Goose- 
berries and Currants fruit the second or-third year; but,.lijhe 
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all other 

th Y W di$caw:<loA 

And Goo^etiy vill nor wili 

tk^ $hoc^ed on eacjiH, m lobn^ilid stock, 

the aeme Ihct ia jpartiw xtf the A{f>le and 

j|?ear> of hybrids nave new b^n raiiedi wnoughi as is 
wdl loioivwkitetgi^d^g il m ^ir case pnssibie, aaid not alto-^ 
j^eiher undesimble in its ptl^k^ results, 
r a hardy shrubs bearing coiyper-coloured 

drivers and black fruits. ^It iS a sport or seminal variety from Id. 
a&^idum, obtained by M. Billiard (‘Revue JSort./ 1S67, P* 2^0), 
ift. Gdrdmketium is said to be a hybnd between R, san-^ 
gutneu^ or “ Flowering Currant and R aureum. 

The following are good seed - parents, as they bear fine 
fruit and are very prolific : — 


Red Currants 

White Currants 

Biack Currants 

Gooseberries 

Red Dutch. 
Knight's Sweet 
Red 

Houghton Castle 
Red, 01 

Goliah 

Common White 
White Dutch. 

Black Naples, 

II Grape. 

Red Champagne 
Yellow II 
Warrington. 
White-smith 

Eirly Sulphur, 
Pitmaston Green- 
gage 

Wonderful 

Roaring Lion 
lopsawyer, and 
Sovereign. 


Gooseberries and Currants are budded on Rtbes palmatum^ 
R^paurmm^ and R, tenutflorum as stocks, by MM. Croux et 
Fils, nurserymen at Sceaux, near Pahs ; and in their nursery 
may be seen a number of single-stemmed specimens of these 
Ribes, budded with Currants and Gooseberies of various kinds 
and colours, the results being as curious as they are ornamental. 
RUm aurmm also forms a good stock on which to bud or ^raft 
standard Gooseberries, and, so grown, the fruit gets more light 
and air, and is of superior flavour .to that grown on low bushes* 
where the lowermost fruits are frequently damaged or soiled by 
robs. Fine examples of standard Red and White Currants 
Ufiay be seen in the kitchen-garden at WoUaton Hall, near Not- 
tingham, and so grown they take up but little room, are veiy 
omamentSl, and tear enormous crops of fine fruit ; indeed, an 
^lich «ts 8 Ih has been gatiiered from one of these speamenirf 




346 GENERAL REVIEW. 

Growing both Gooseberries and Currants on stocks is a prac- 
tice which deserves notice, and experiments with any of the 
Ribes in cultivation with this object in view would be interest- 
ing ; or seedling stocks might be especially grown for the pur- 
pose, as is now done in the case of Apples, Plums, and' other 
hydy fruits. Trees grown on stocks 3 or 4 feet in height 
might be planted in positions where ordinary bushes would be 
in the way, and the ground beneath could also bl sown with 
Lettuce, Radishes, or other light crops. The fruit on standard 
trees could also be more readily protected from birds, and being 
more fully exposed to the air, would hang later than when 
grown on low bushes in the ordinary way. For an excellent 
descriptive enumeration of Gooseberries — in all, thirty-six vari- 
eties — see ‘Trans. Hort. Soc.,’ 1835, P* 226. 


The Hydrangea Family {Hydra 7 tgeacece). 

A small group of shrubs, having opposite leaves bearing 
cymose clusters of white, pink, or bluish-tinted flowers. Most 
of the cultivated forms of Hydrangea, such as H. hortensis^ H, 
stellata Ji,-pL^ H. rosea, If. nivalis, and many others, owe their 
beauty to the suppression of the sexual organs and the enlarge- 
ment of the floral envelopes in a way analogous to what takes 
place in some Viburnums. Mr Hemsley contributes an excel- 
lent paper on Hydrangeas to the ‘ Garden,' 1875, P- i 45 > from 
which we learn that most of the forms of Hydrangea in cultiva- 
tion are forms of H. hortmsis that have originated in Chinese 
and Japanese gardens ; and this view is held by Dr *kaximo- 
wicz, who collected and introduced many of these beautiful 
plants. This fact, Mr Hemsley remarks, “ goes "fo prove that 
this familiar plant is probably susceptible of furtjief impr<JVe-' 
ment and a wider range of variation.” We have before observed 
that many hybrids which are sterile — i.e,, which never bear 
fertile seeds — have considerably more vegetative luxuriance 
than nearly - related hybrids which are fertile; but here the 
enlarcement seems confined to the floral envelopes, and it 
would be interesting to notice whether the early removal of the 
sexual organs of different flowers has any perceptible effect on 
the size and after-development of the sepals and petals. We 
know that Orchid flowers,' which have waxy pollen, often^Jkeep 
* fresh for months, so long as the stigma remains in a virgin con- 
dition ; land gardeners have loi^ known that ehiasculated flowers 
endive much longer, owing to the fact that fertiiisatten is to- 
possible. ' The flowers of Hydrang^ are temarkaibiy 
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ent ; and bearing this fact in mind, appears lo u» jihat races 
of decorative plants having abortive flowers are nmch to be 
desired. Hydrangeas rarely .mxiuce seeds 5 but M. Rene^ 
Rovelli has obtained fruits <tf M, by thinning out the 

flower-buds in their earliest stage. tW cultivated species are 
principally natives of China and Japan, and are easily mhjti- 
plied by cuttings of the young growth, which root readily in a 
gentle bott&m-heat. 

Mydrangea otaksa resemtdes If, hortends in its aspect and 
its style of inflorescence, but is altogether stronger and bolder 
in growth. The colour of the florets is pink, and they are pro- 
duced in enormous globular heads of from twelve inches to 
twenty inches across. It should make a fine market plant, as 
well as an admirable subject for greenhouse and conservatory 
decoration. Outdoors it grows freely, and is about as hardy 
as H. hortensis. If seedlings could be obtained from this or 
other varieties, we might look for some startling novelties. It 
would be interesting to know whether the sterile florets of 
Hydrangeas are due to any long and persistent course of cul- 
ture adopted by the oriental gardeners. Even such splendid 
forms as ^ “ Imperatrice Josephine,^' H, paniculata flortbunda^ 
H. acuminata^ and others imported from Japanese gardens, 
might possibly be much improved if our intelligent horticul- 
turists would set about the task. It does not appear to be 
generally known that rooted cuttings of H, hortensis form 
excellent stocks on which to graft the choice Japanese varieties ; 
and pieces of the soft thick roots, well furnished with fibres at 
the lower end, may also be grafted in heat successfully. The 
operation should be performed in a close case in a humid tem- 
perature of 65® to 75°. 


The Iris Family {fridacetd). 

The plants of this beautiful order are mostly herbaceous, 
with $word-shaped leaves, as in Iris and ' G/adioius ; but in fVd- 
smia corymhosa a sub-shrubby appearance is assumed. From 
Amaiyllids they are known by having only three stamens, the 
anthers being extrorse or turned outwards ; and they are abo 
near Orchids^ from which they differ in having their style and 
Stamens separate or free, and not fused together. They are 
principally natives of the Cape, Europe, and North AmmcsL 
The Iris-like gWs Marad represents Iris in warm latitudes* 
*Cro€us^ Jris^ and Gladwius are three of the most popular genera 
h tbb order* Many of tho creeping species, as the rhizomatew 
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Irids, are readily propagated by offsets or division. Gladiolus, 
Crocus, and the other cormous species, produce lateral offsets 
freely, which, being separated and planted, serve to multiply 
the parent plants. Most of the species, especially Crocus^ 
Gladiolus^ the bulbous /m, Ixias^ Sparaxis^ &c., seed freely; 
and seeds grow readily, sown as soon as ripe or in the spring 
in pots or pans of light sandy earth. The seeds of all Irises 
should sown as soon as they are ripe, or any time in *the 
iiutumn, preserved in a cold frame through the winter, and 
they will come up in thjp spring. When not sown till the spring, 
they generally take twelve months to vegetate ; perhaps a slight 
hotbed would accelerate their germination. As to their treat- 
ment, that depends on what kind of Iris they are. The Spanish 
Iris (Xiphium) and the English Iris (Xiphiotdes) are the two 
sorts generally grown from seeds. They are bulbous plants, 
and sport into endless varieties from seeds ; and the different 
varieties are increased from offsets of the bulbiS, like the Crocus. 
In dry light soil they are quite hardy. 

Here is an order of nearly all hardy flowers, having the glow- 
ing colours, fantastic markings, and in many cases the v^iable 
forms, of the tropical Orchids, and which luxuriate in all warm 
sandy soils. What a field for the intelligent hybridiser, not- 
withstanding the strides which have already been made, especi- 
ally in the hybrid Gladioli of our own and Continental raisers, 
the Crocuses of the Dutch bulb-growers, and the lovely seminal 
cross-bred forms of the bulbous or Spanish Iris and German 
Iris (/. germanica\ now so common in our gardens ! Let us 
hope that the graceful Ixias and Sparaxis, which succeed so 
perfectly in the Channel Islands, may in like manner be im- 
proved. Some of the genera in this order, ^%^Ti^ridia and 
Ferraria^ or Ixia and Sparaxis, or Babiana^ might possibly be 
hybridised, and new forms or races thus obtained. * 

The following are the principal cultivated gen^ta : SUyrin- 
thium^ lAbertia^Momay Irisy Hirbertia^ Cypella^ Tigridia^ Fsr- 
raria^ Witsmia, Babiana, Gladwlm, Watsonia^ SparaxiSy Ixid^ 
TrUhommay and Crocus, 

.Oroeua.* — Hardy bulbs, for the most part European. On 
warm diy soils they readily reproduce thema^ftlves by offsets. 
Many of the species seed freely, and may be grown in pots tot 
this purpose in a cool frame or pit. Seed should be sown as 
soon as ripe, for if kept until it dries, it does not vegetate till 
( the second year. Sow either in pans in a cool frame, or in a 
warm sheltered border out of doom. The seedlings flower the 

* For a general account of all the species of Croa*Sy see ^ Gard* 
p. 107 scq. 
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third or fourth year, and vary greasy in habit, si^ fud cotour 
of their flowers. C. vernm^ the British spring or vestal purple- 
flowered species, seeds very fr^|y in the NiAtingham meadows. 
Seeds from the large-flowe»jgii| Dutch varieties produce very 
beautiful flowers. It seemat very proBtele to me that the great 
diversity of colours and breaks observable in plants of this genus 
have origmated from cross-fertilisation or very striking seminal 
variAtton in their native habitats* It t$ a singular lact that while 
n^fhite or purple Crocuses seed abundantly, the yellow vlrietie^ 
aelwtn do sa Perhaps, .however, the reason of this is that 
theV own ponen is impotent, or it may be owing to their having 
been multiplied by the Dutch florists from offsets for centuries. 
Self-fertiHsatinn appears to take place in Crocus at any rate \ 
the anthers frequently discharge their pollen when the flowers 
are in a very young state — often when the flower-bud is only 
half grown. It is possible, however, that this may be prevented 
by the much later development Of the style, which may become 
receptive or remain receptive long after its native pollen is shed, 
so as to facilitate cross-breeding. Many species and varieties 
of Crocus bear seed more often than is by many supposed, the 
seed-pods or capsules being borne down in among the sheaths 
of the leaves, and often below the surface of the ground; hence 
they are not unfrequently overlooked. 

Gladiolus. — A beautiful genus of fifty or sixty species of 
Cape or South European cormous plants, but few, however, of 
which are to be seen even in our best public gardens. To 
the hybridiser many of the old species would be invaluable. 
(Sec vols. i.-xx. of the ‘ Botanical Magazine ’ for figures of 
many beautiful species.) Gladioli are only to be propagated 
from offset? or from seeds, the first method being employed to 
multiply and perpetuate species or particular varieties, and the 
latter to originate new forms. Seeds of some species, however, 
closely resemble the parent. Gather the seeds in autumn as 
soon as ripe,*^d sow in pans or boxes of light rich earth in 
February, placing the pans in a moderately warm pit or frame. 
Bo^es are to be preferred to pans, as they contain a greater 
body of soil, and do not become dry so soon. After the seeds 
germinate, give water freely, and elevate the boxes near the 
light ^ in June they may be placed in a sheltered position ont 
of doors, and carefully watered.' In Septeml^r carefully sift 
out the young bulbs, and plant them in lines in a nursery bad 
of rich sandy soil, where they can remain until they flowet** 
Save seeds only from ^goofl spikes and finely-formed flowens, 
which should be careftiUy emasculated ere the anthm shed 
their poll(m j after which watch the stigma, and when it is gl% 
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tinous or receptive, fertilise it with pollen from richly-coloured 
varieties, or from another species which possesses some peculi- 
arity desirable to perpetuate. 

M. Souchet was one of the first Continental raisers who set 
about the improvement of the Gladiolus as a show or orna- 
mental florists' flower, and his l^brids were principally obtained 
by cross-fertilising G. cardinaiis, a red-flowered Cape species 
introdu^d in 1789, G. pulcherrimus^ and G. blandus^ a flesh 
or rosy species, also from the Cape, introduced so long 
as 1744. G. natalensis, a scarlet-and-yellow-flowered species 
introduced in 1830, and G. floribundus^ a yellow - flowered 
Cape species, introduced in 1788, have also been employed by 
hybridisers ; and from these five species fused together through 
their varieties our races of modern show ‘Gladioli have been de- 
rived, with perhaps a little of the blood of G. psittacinus ; and 
G, ramosus, a rosy Cape species introduced in 1838, has been 
employed by M. Schneevogt, of Haarlem, who has done much 
to improve these showy flowers. 

Dean Herbert appears to have raised many hybrid Gladioli 
from such species as G. cardina/is, G. blandus^ G, carnms^ G. 
ififlatus, G. afigustus, and G. fristis ; and these he describes at 
p. 365 of his ‘ Amaryllidacese ' as varying from w^hite to scarlet, 
rose, coppery, and blackish purple, some being exc^uisitely 
speckled in consequence of the cross with G* tristis, I'he 
beautiful crosses between G. hirsuius, G. recunms, and G, ver- 
sicolor are described as being more tender, not succeeding w^ell 
in the oj)en border. At p. 358 of the same work he remarks 
that “seedlings from the, crosses between the scarlet G. car- 
dinalis and the white or purplish G, blandus are always dis- 
posed to degenerate from the colour of the more brilliant par- 
ent, and approximate themselves to G* blandus^ whether the 
scarlet G. cardinalis was the male or female ancestor. This 
seeming disposition in fertile crosses to prodiice seedlings 
approaching to the least splendid of their pareilts may arise 
from the effects of our climate being more congenial to the 
duller-coloured than the brighter species." G. Cohillii is a 
beautiful and fertile hybrid figured in Sweet^s * Flower Gar- 
den,' t. 155. 

The beautiful G. ganiavensis was obtained by M. Van 
Houtte in 1841, and appears to have been the result of a 
cross between G* psittacinus and G. cardinalis^ and now lends 
its name to one race of varieties which originally descfind^ 
« from it by seminal variation, aided by cross-fecundation with 
other sp^ies, such as G.Jtmbundus, Q, mrdinalis again, aiMl 
the rosy-flowered G. ramsus. One of the first distinct 
vinbtained after the production of G^ gandapmis was G. 
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vensis ciirims, a yellowish form obtained by M. of 

Lille. A race of dwarf varieties {Gl^mUs nain) wsf oddaated 
m the nuwery of M. 

with 
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mmtifs, G. trima" 
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. k^nxIUici^m 1794, 
iqiiecies, also from me 


^ 74 $. These iforMs m itmarkable for 
they dWSit habit, and are ia inany eases richly spotted on the 
low^r segment of the perSmith, the sb«^s and colotns of the 



Hybrid Gladiolus, 


flowers indeed being infinitely varied. The improvement of the 
Gladiolus seems to have been begun by Continental hybrid^ 
iscrs between i8ao and 1830, and for some time it appears 
that the Continental and Dutch raisers had the improvetnent 
of this biilU^t flower pretty much in their own hands. At 
present time, however, Messrs Kelway & Son of l^angpOrt ; 
Mews Robertson flt Galloway of Glasgow; Mr J. Doogteiof 
I l>)^Ord Hall^ llfcnd; and the Rev. H. H. DombraiOf MsM ' 
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iione> and are still doing, much to improve this, one of the 
finest of all autumnal flowers, and their new seedlings may be 
seen. every season at the different metropolitan exhibitions.^ 

The late Mr John Standish raised several very distinct kinds 
of seedling Gladioli, one of wfiich was exljjibited in 1871: under, 
the name of ** Alice Wilson,” and^figured in the ‘ Florist,' 
p, 73. The flower is rather small, creamy-white, edged with 
bright rose, the shape of the flower being open and regular, jnore 
like a Lily than a Gladiolus. It was one of a batch raised be- 
tween G. bf^nchleyensis (raised by the late Mr Hooker of the 
Brenchley Nursery about thirty ago — its colour is a vivid 
scarlet) and G. crumius (see ‘Florist,' 1869, p. 121). 

M. Max Leichtlin of Baden-Baden, a well-known scientific 
horticulturist, especially noted for his intelligent culture of 
Lilies, Irids, and other bulbs, thus writes on the improvement 
of Gladioli in the ‘Gjp-den,' vol. vii. (1875) P* 324* “When a. 
certain race of hybrid plants is crossed and recrossed with its 
own varieties, the ])roduction of striking novelties becomes 
every year more difficult, until at last only one among many 
thousands is worth keeping, and that one is frecjuently but little 
better than others already in cultivation. Wc have nearly arrived 
at this point with Gladioli. The only way, so far as I can see, 
by which we can raise new and striking varieties, is to introduce, 
so to speak, new blood. Why not try some of those old and 
nearly forgotten species which were figured in the ‘ Botanical 
Magazine' some thirty or forty years ago? Why not try to 
obtain crosses between the Ghent varieties {G. gandavensis) 
and some robust species of recent introduction. It would not 
matter if kinds with a somewh^^t weaker constitution’ than that 
of gandavensis were used, for Nature likes to play her own part; 
and by crossing worn-out varieties with a frague new species, 
the offspring is sometimes better and stronger than either of its 
parents. I do not advance any new theory oii the con^^, 
proofs of the correctness of my views are abuiildant, and withm 
a year or two I hope to introduce to notice a new race of 
Gladioli of more graceful habit than those we now possessj, and 
with flowers of different shapes and much larger thap th<^ Of 
iht gdndavensis section,, several of these flowers meksur^gas 
much as five inches across. This hint may be of eervide to 
Gladiolus raisers.” 

Among the old species above alluded to as being figured in 
d:he earlier numbers of the ‘ Botanical Magazine/ the following 
deserve the attention of hybridisers, together with d?. Saundefsii^ 
Gi purpureo-auredus^ and other showy species of more moderp 
introduction ; G. vetsmloty t. 1042 ; G t 609 ; 
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ot whjich are Wiroi^w ^ w. . h im - 

a aia^, t 26 o^S!^<jd^PW this is a 

distinct sjpedes with <k t 

5812, a curious long-petallM 8ower ; G. mfnmt t 591. Any 
6ne who turns over these {Ahttss notes the glorious array of 
XjKitaSi Babianasi and othar liids which bear theni company, 
W re|^ thek absence front latodem gardens. 

GmS^m emmunu^ or conamon ^com»flag,’’ is a most elegant 
r^^floweied species (see * Bot Mag / 1 86). G. canhmUs^ 
vivid scarlet, white rhotnboidal spots It is believed to come 
from the Cape (see ‘ Bot Mag / t 135) 

Waisonia rosea — This is a lovely rosy-flowered plant, having 
large blossoms like those of a Gladiolus, but quite regular. 
This plant, if it could be induced to cross with any seedling 
Gladioli, would give us a race similar to Mr Standish’s “ Alice 
Wilson,” which 1 believe was the first variety with regular 
Crocus like flowers ^See also W, fosea alba^ t 1193, JV. 
meriana,t 1194, IV /lumilis, t 1195) 

Iris.’^ — Ihis IS a large and beautiful genus of bulbous or 
ihizomatous plants, principally from Europe, North India, 
China, and Japan, some fine forms being also found m other 
temperate Asiatic countries. What a field is here open to the 
hybndiser ' Here is a group of plants which every cottager 
may grow in his little front garden, and the flowers are as lovely 
as the Cattleyas from La Guayra or St Catherine's. We have 
already sevei^ fine races of seminal or cross-bred forms. /. 
germantca, the large purple-flowered “ German Ins,” has fur- 
nished a noble race of seminal forms, the flowers varying from 
dark purple and lilac to yellow and yellowish white. The 
Spanish Ins,” I* xiphium^ has furnished us with many lovely 
and variably-coloured forms, as has also the ‘‘ English Ins,” 
/. xiphwidesy and we hope to see these still further improved. 
It is interesting to know that the improvement of these races 
is quite possible in our own gardens ; indeed the late Ms W. 
Masters of Canterbury raised many beautiful seedlings a nunir 
ber of years ago, and these at the time bore favourable com- 
parison with the best Dutch vaneties (see ‘Trans, ^orb 
Soc./ iii 4x3). Hitherto the improvement of the three last> 
named races has been carried on by the Dutch flonst% who 
have raised seedlings and Supplied us with bulbs or rhizomes 

* forajeaeral w^«w of the species of /m, see ‘Gardehets* 
fbt x8^ 
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during the past two or three centuries. Parkinson (see ^ Para- 
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disus, 1625, p. 170, 189) de- 
scribes and figures numerous 
species of Iris, including /. 
suiiana, which were cultivated 
in his time. Of the ** English 
Iris” he describes numerous 
forms, so that it must have 
been improved at a very early 
date. In speaking of these 
varieties he quaintly observes : 

“ There hath been brought un- 
to us divers roots of these 
kinds with the dried flowers 
remaining on them, wherein 
there hath been seen more 
varieties than I can well re- 
member to expresse, which 
variety, it is very probable, 
hath risen by the sowing of 
the seeds, as is truly observed 
in the narrower-leaved kinde 
of Howerdeluce, in the Tulipa, 
and in some other plants.” 

It LS curious to find that 
while the Dutch florists have 
sedulously gone to work to im- 
prove the European Iris, the 
Japanese gardeners have been , 
equally industrious, and have 
long cultivated a race of ex- 
tremely variable and beautiful 
forms of the purple, golden- 
rayed /. kevigata, (see ‘Bot 
Mag.,* t 6132) and L s^sa 
Pallas. These were first intro- 
duced into European gardens 
about 1 believe through 
the exertions of Max Leichtlm 
of Baden-Baden, and are now 
well known in our^dens uilw 
der the name of /. < 

They may be prbpagated by 
division and by means of seeds^ 
as gathered, wither*, ih pots Or 
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in the open ground, wh^n they will vegetate thes following 
spring. The first variety exhibited in this country im / 

G. Henderson” (see ^FloriatpV 3 l®t 4 » p* ^^ 3 )t which startled 
horticulturists at South K#ii«ington'\^in 1874 (see ‘Card. 
Chron./ 1874^ P- 45 )* Th& fine form had flat, regular, six- 
petalled flowers, five inches in diameter, of a rich purple colour, 
rayed with golden yellow, the form of the flower resembling 
that of a six-sepalled Clematis. A double-flowered form is 
ajjuded to by Kaerapfer, and numerous gorgeous forms are now 
grown in Continental gardeils. /. Icnngata is a native of N. 
Asia and Japan. /. tectorum (see ‘ Bot. Mag.,' t. 6118) is 
anotlier fine Japanese plant, wild in the fields around Yoko* 
hama, and cultivated by the Japanese gardener^*. It has reg- 
ular six-rayed flowers like the last, and it seeds very freely. 
Its flowers are of a pale bluish-purple colour, spotted with dark 
purple, and having a cut crest, which peculiarity induced its dis- 
coverer, Dr Hance, to name it L tomiolopha (see ‘Jour. Bot.,' 
N.S., i. 229). This plant seeds freely, and may possibly be 
much improved. Like the last, it will be invaluable to the 
hybridiser. Mr Baker considers that Iris spectabilis (see ‘ Ann. 
Sc, Nat.' vol. v. p, 93) is a hybrid between /. vulgaris and 
/. loti folium. The same hybridist has raised a beautiful Iris 
— a hybrid between I, susiana and /. iherica — with flowers as 
large as those of the former ; but the colour is intermediate, 
and the plant bears seeds freely. A hybrid obtained by the 
same grower between /. susiana and I, gennafiica bore dull 
magenta-coloured flowers, and was quite destitute of anthers. 

Tigridia {Tiger Ins ), — A small group of very handsome 
flowering bulbs, natives of Mexico, and represented in cultiva- 
tion by T pavonia (and its seminal forms, such as T pavonia 
Wheelerii^ 71 pavonia splendens, and others) and T cohchiflora^ 
which is little more than a native variety of T pavonia,^ with 
which it crosses freely as the male parent. T, aurantiaca is a 
hybrid or cross-bred offspring, obtained by M. Goudet of Tou- 
louse from seeds of 7 ! eonchiflora, which had been vivified with 
pollen from 7 ! pavonia. This hybrid bears fertile seeds, but very 
rarely, most of the seeds being imperfect ; nevertheless some 
have been found to vegetate and produce plants like the hybrid 
in eveiy way (see ^ Annales de Flore et Pomme,' 18^9-40, p. 
a6). In 1840 another Continental horticulturist obtained tro 
beautiful new varieties-^ via., 7 . speciosa and 7 , interm^ia; 
and two other distinct forms, 7 . coednea and T Herl^tii^ are 
aJAp said to he hybrids. T. {Marica) emlesHs is said by M, 
L^ooq (see ^La Fecondation et de 1 ' Hybridation,’ p, 375) 
beiiW ah abundance of ferrite .seeds when fertilised with its own 
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pollen, and it might possibly be crossed with some of the 
varieties of T, pavoni^t^ and a new race thus produced. Ti- 
gtidias are readily multiplied by seeds sown in a welLdrained 
pot or box of light sandy earth, and placed on the shelf of a 
warm greenhouse or frame to' vegetate. Sow the -seeds as soon 
as ripe, and plant out the spring following. The seedlings 
flower the second year. 


The Walnut Family {Juglandaced), 

A small group of North American or Asiatic trees, repre- 
sented in our gardens by Juglans regia or Common Walnut, 
Cary a or North Arfierican and Chinese Hickory Nuts, and 
Fortiinea chin cash, a tolerably well-known ornamental tree. 
In Cashmere and Persia the Walnut is extensively cultivated, 
and an excellent oil is there e\i)ressed from its nuts. There 
are numerous seminal forms of the Common Walnut, which 
vary not only in the size of the fruit, thickness of the shell, 
time of ripening, flavour, &c., but also in habit of growth. 
One variety of the Walnut common in Continental gardens 
fruits freely when only three or four feet in height. A distinct 
form {Jnglans lacimata variegata) was raised in the garden of 
the Museum at Paris from seed of J. regia laciniata. The 
leaves, and occasionally the bark of the branches, are pleasingly 
variegated with yellowish white, which contrasts finely with the 
lively glistening green of the rest of the foliage. The variega- 
tion did not appear until about the second year of the growth 
of the plant. Walnuts are generally pro^gated from seed 
(nuts), sown as soon as ripe in the nursery -beds. A year or 
two ago, in the ^ Revue Horticole,' M. Andr^ hints that his 
opinions as to the limits of species have undergone change 
since he has seen in the nurseries of the Paris Museum some 
trees of th^ White Walnut {/ugians regia) give birth to speci- 
mens almost identical with the American Walnut {Juglans 
nigra), A better plan to insure trees of any desirable variety 
is to propagate, by flute-grafting or budding in April or May, 
or by cleft-grafting in March and April f cleft-grafting at tte 
forks of the young branches of the stock is also successful in 
March. M. Baltet recommends that ‘^the scion should he 
cut as much as possible obliquely across the pith/ so that it 
may be exposed on one^ side of the cutting only. A mm 
whote base consists of Wo-year-old wood' will be found to 
answer well, and also one having a termihal bud. A stock 
Worked near the ground should always have the tefi} hesgAd 
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around it as high as the Jipperaw* b«d Ph the ggEt Never 
graft early.«rowo^ ( The 

variettes of American Wa]ml|M(> Wikm «i»y be grafted 
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on stocks cfF their own type. We have grafted the European 
Walnut on the clefts of the young branches of the American a$ 
tall standards*^ Fleshy vigorous, young seedling Walnuts forjEU 
Hite best stocks for desirwle kinds of the Common Walnut^' 
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and may be either worked by cleft-grafting on the collar of the 
root, or at standard height, by flute or fork grafting; in the 
latter case a scion having a terminal bud is bedt. 


The Pond-Weed Family {Juncaginacea)^ 

A small group of marshy or aquatic plants, principally 
natives of Europe, Asia, the Cape of Good Hope, North and 
Central America. They are represented in our gardens by the 
Northern Pond -Weeds — Potamogeton^ the Cape Aponogeton^ 
and the Lattice - leaf of Madagascar, Ouvirandra, The last- 
named is one of the most interesting and curious of all dwarf- 
growing stove aquatics, just as the Cape Pond-Weed Aponogeton 
is one of the prettiest and most fragrant of hardy plants. 
Seeds are ripened very freely on the Ouvirandra wh^n 
thoroughly - established s])eciinens, and these, if allowed to 
ripen and fall into the tepid water of the tank or bell-glafes, 
ultimately sink to the surface of the soil or mud and germinate 
readily. This plan of self-seeding also takes place wherever 
the Aponogeton luxuriates in a shallow pond margin or ditch 
out of doors, or indoors in the conservatory aquarium. There 
are two or three distinct forms of this plant — the major and 
minor varieties being most distinct — in cultivation in a shallow 
ditch of clear running water in a nursery at Tooting, and hun- 
dreds of healthy little seedling plants line the sides of the 
shallow stream, while the older plants flower all through the 
mild winter and spring months. In the gardens at Fota, Cork 
Harbour, Aponogeton is naturalised in the pond, ahd thousands 
of seedlings spring up naturally, and these flower very freely 
and keep up a succession of bloom. Careful division may be 
resorted to in the case of Aponogeton or Potampgetont care being 
taken to keep the divided portions moist ; and' they must be 
returned to their watery element as rapidly as possible, so as to 
increase the chances of success. 

The Dead-Nettle Fahilv ij ^ abiatea ). 

We have here a large group of annuals, herbaceous plants, or 
under-shrubs, principdly i^tives of temperate countries, where 
they usually affect dry and airy situations rather than woods 
or marshes. They possess fragrant and aromatic qualities, 
Peppermint, Lavender-water, Patchouli, being familiar manu- 
factured examples of their products. In our ganlens they 
are represented by the ensuing genera: OAmim 



J^iM0a, Xeonurtts, 

Cak^i^f Siachys^ Ajugu, and 

man/ othets. All |)i^ fjim^ of the pertnnial 

labiate are readily multiplied from ^seedfi sowr^ in the spring. 
Kaidy ki^ may be somtj^ h the open-air beds, or in boxe^ of 
light soil in a cool frames $^eds of the tender species should 
be $otm in a gentle bottdtn^beat, either as soon as ripe or in 
febrinuy or March. In Saving and gathering the seeds of 
these tim% it is necessary to observe that the Seeds (nuts) 
are naked at the base of the persistent calyx ; and unless har- 
vested at the exact moment of their ripening, many will be lost. 
The herbaceous and perennial sections of the genus are gen- 
erally readily multiplied by cuttings or by division of the roots. 
The curious structure of the floral envelopes and the stamens 
of Salvia^ and many other Labiates, seems to indicate that in- 
sect agency is essential to their due fecundation: notwith- 
standing this hint, however, but little has been done by hy- 
bridists in improving these plants. 

Coleus. — A genus of annual or perennial labiates, natives of 
both Asia and Africa, They strike very freely from cuttings 
of the young shoots in spring ; and seeds, which are freely pro- 
duced by C, Verschaffeltii and its varieties, grow readily in a 
genial bottom-heat, if sown as soon as ripe. Previous to 1868, 
these plants were represented in our gardens by about half-a- 
dozen species, including C, Blumei, a native of Java (‘ Bot. 
Mag.,’ t. 4754) \ C, fruHcosuSy a well-known old plant from the 
Cape, often seen in London grown as a pot-plant in windows ; 
C, Macrai^ a native of Ceylon (‘ Bot. Mag.,’ t. 4690) ; C. in^ 
flatus Bot Mag.,’t. 5236); C, Verschaffeltii, C, Gibsonii, C. 
Veitchii, and one or two others \ while at the present time the 
varieties are too numerous to mention. In 1867 Mr F, Bause, 
then propagator in the Royal Horticultural Society’s garden at 
Chiswick, commenced hybridising C Blumei and the three 
last-mentioned species, the results being remarkably successful 
C. Verschaffeltii was made the seed-bearing parent throughout, 
simply because the other kinds do not readily supply seed. The 
following twelve varieties among many others were selec^, 
and sold at Stevens’s Rooms by public auction : they realised 
Upwards of ^390. They have been placed by Mr T. Moore 
into two classes, one group having the plano-crenate leav^ of 
C Veitchii, while the others have inciso-dentate frilled foliage, 
aa in C VertchaffMi* 
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Plane-leaved Series. 

C, Berkeleyii {C. VetschajfelUi x C. Veitchii). 

C Marsfiaihi {C, Vkrschaffeltii x C. 

C, Saundersii (C. VmchaffelHi x C. VeiUMij^ 

C. Dixii {C, VmchaffdHi x C. Veitcki^. 

C. Ruckerii (C. ^^schaffeltU x C. C7i^j(7y»Y). 

C, Murrayii {C, Verschaffeltii x C. Gibsonii), 


Frilled-leaved Series. 

C. BmtsH {C. Verschaffeltii x C. Veitckit)* 

C. Scotii {C, Verschaffeltii C. Gtbsonii). 

C. Clarkei (C. Verschaffeltii x C. Gibsonii)* 

C. Batemanii {C. Verschaffeltii x C. Gibsonii). 

C. IVtlso^ii (C. Veischaffeltii x C. Veitchii). 

C. Reevesii ^ (C. Verschafftltk x C. Blumd). 

In a few months after these varieties were distributed, Mr W; 
Bull, Messrs E. G. Henderson tz Sons, and other cultivators, 
succeeded in raising other distinct forms; and subsequently 
Mr Bause originated a second series, this time with very 
brightly-coloured foliage, one of the best, C. “ Queen Victoria,” 
having bright carmine-purple leaves, bordered irregularly with 
golden yellow (see ‘Florist,’ 1869, p. i). The next distinct 
variety was C. Telfordii^ a sport from C. Blumei; and then 
Coleuses became too common, and are now rarely grown, if wfi 
except C, Verschaffeltii and an improved form of it, which are 
found to be the best for outdoor decorative purposes. The 
finest of all the forms yet raised, however, is C “ Duchess of 
Edinburgh,” a variety of American origin, sent out by Messrs 
Carter & Co. in 1875. It has a flat carmine-purple crenate 
leaf, edged with yellow, and is a decided improvement on 
“Queen Victoria.” We now wonder how it* was that such 
extraordinary prices were paid for Mr Bause^s^ seedlings, but 
then they were such a decided improvement on existing kinds; 
and although the Coleus mania is over, large sums would still 
be paid for ally distinct class of new hybrids of any less common 
plant. In 1871, Messrs E. G. Henderson & Sons exhibited a 
hybrid Coleus, named C. “Emperor Napoleon,” which they 
had obtained as the result of crossing C. Berkeleyii w|jith the old 
“Nettle Geranium” {PlectrafUhus frutic0sus\ in order if poiisible 
to obtain a race of hardier kinds. Some of the seedlings from 
this union showed a partial return to one or other pf the.parent 
plants. C. Lady Burrell,” s^t out by Mr Cann 61 l in 1874-75, 
1$ one Of the most distinct, the basal half of the leaf being of a 
deep crimson maroon, while the apical half is golden yellow^ 
th^ line of demarcation being as clear as if paintpdL 
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It does not appear to? be ledfl aR the 

choice and comparatively ifejiaer ^vaiietiea^ of ntte-f^fliaged 
Coleus tmy be gra^ Vmck^elHi 

as a stodk. Side*g«a%i;|i|P^W the 

^:alts should be survM«| t W'iClSjiiSM sith, and then 
tied with soft budding A wt bbul(|[er fwill do a& well 

as the $ilk^ but something is needed to prevent the tie cutting 
the succulent base of the ipmfted cutting or scion, 


True Law®. Fai^ily {Zaumea). 

A group of trees or shrubs inhabiting the cooler parts of the 
tropics, North America, and represented in Europe by the true 
Laurel of the poets {Lauriis nohilis). Nearly all the plants of 
this order contain fragrant oil, and the camphor of commerce 
is obtained from the wood and leaves of Camphora officinarum^ 
the main supply being obtained in Formosa, whence it is sent 
to Canton for sale to foreign markets. Cinnamon of the shops 
is the produce of Cinitamomum zeylantcum and other allied 
species. The plants in this group are propagated by seeds, 
which germinate readily in a moist bottom-heat of 65® to 75°, 
and cuttings of the young or partially-hardened growth are also 
successful in a close case. Cuttings of the roots are found 
useful in increasing many species which are cultivated in the 
tropics, and layering is a sure method which rarely fails. In 
the case of the true Laurel, hillock-layenng is most successful, 
although a fair proportion of cuttings may be rooted on a north 
border if inserted in October, or even earlier. Seeds may also 
be employed wherever obtainable. In the south and south- 
western counties the Laurel fruits very freely ; and at Battle 
Abbey the' plant is thoroughly naturalised, and reproduces 
if^lf from self-sown berries every year. 


The ButtErwort Family {Lentibulariacea), 

A small group of insect<atching plants, represented in our 
gardens by Utrkularia and Pinguicula, natives of bogs, 
marshes, or rivulets, in nearly all parts of the world, but prin- 
cipally in th% tropics. Both the genera above cited are repre^ 
seated in the English flora. Utrietdaria alpim bears 
showy white flowers, the closed lips and long spur of which 
remind one of some Linarias. Pinguicuia grand^cm is a vety 
beautiful plant found near Killamey, The Utrioularias are 
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readily increased by dividing the bladder-like vesicles, or by 
taking off the offsets which are spontaneously produced. The 
Pinguiculas seed freely, and the seeds germinate very readily 
on any moist surface, and often appear in large quantities from 
self-sown seed, in the cool pit or frame where the plants have 
been grown. 


The Lily Family (Liliacece). 

Some of the most beautiful of all bulbous plants are included 
in this order, the true Lilies being perhaps the most ornamental 
from a cultivator’s point of view, being represented in our gar- 
dens by some forty or fifty species, "and numerous forms all 
more or less beautiful. Naturally they are distributed widely 
in South Europe, North America and California, Japan, and 
on the mountains of North and South India. The most useful 
Lily-worts are the Alliums. A. ascalonicum^ or Shallot, was 
brought from Palestine before 1546. A, cepa^ the Onion, has 
long been cultivated, and its native country, like that of many 
other ancient food-plants, is unknown, but it probably originated, 
in the East. A, Jistulosum^ or Welsh Onion, is a native of 
Siberia, and was introduced prior to 1629. A, porrum, the 
Leek, is a Swiss plant, first grown in this country about 1562. 
A, schcefioprasum y or Chives, is a British plant. A. sativum^ 
Garlic, was introduced from Sicily before 1548; while A, scoro- 
doprastm, Rocaml|ple, is a native of Denmark, introduced 
before 1596. Dr Royle is of opinion that the Lqeks, Garlic, 
and Onion of to-day are the same plants mentioned in the 
Bible under their respective names (Num. jci. 5). Tulips, 
Fritillarias, Scillas, Ornithogalums, &c„ are widely distributed 
in Europe. Yuccas are principally American; Aloes come 
principally from the Cape ; and the Hyacinth seems to have 
been introduced from the Levant previous to 1529. Nearly 
all Liliaceous plants seed freely ; others produce little bulbils 
on the flower-stem, instead of bearing seed (ex. Potato-Onion), 
and others are readily multiplied by dividing the bulbs or off- 
sets. All the robust-growing Lilies, with* thick scaly bulbs, 
may be propagated by stripping off the scales carefully, and 
planting them for cuttings, as is done with Echeveria leaves. 
Sow the seeds of tender species in a gentle bottom*heatas sooif 
as gathered, or in the spring. The seeds of hardy species may 
be sown in the open air in March or April. The rarer kinds, 
however, are best sown in pans placed in a cool frame. All the 
ornamental species of Lily-worts having bulbous or 'fitadcled 
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roots are readily propagate^ by ’ofisets, 4&risi(«, or by 

seeds, sowing the tendet cptnibs in'Ik ^tle bt^ta^iesit of 60° 
to 70°; while the haidylculllli' may eithi^fbe sown as soon as 
ripe in pans of light ri^4|iBrtfa, aai| placed in a fran^e, or sown 
in nursery beds in the S]^ng» To this group belongs Erythro- 
nium (Dog^S'tooth Violet), Tulips Calochortm^ Cyclohothra^ 
Frkillaria^ Liltum^ Gloriosa^ Hemerocallis^ Funkia^ Agapan- 
tkus^ Polianthes {Tuitnni)^ Slandfordia, Velthemia, Trnoma 
(Reihot Poker), Ph$rmmm% Sansevieria^ Aloe, Lomatophyllum, 
Ymmt AUium, SciSa, 0 titk^>galufn, Albuca, Muscari, Hyacin- 
Phus,*Pus€hkinia, Lium&fyne, Brodioea, Tritelda, Lachmali^, 
Euconx^, CyaneUa, AtHhterkum, Arthropodium, Chlorophyton^ 
DimtUa, Atpara^, Cordyline, Draceena, Polygonatum, Cm^ 
mildria, Ruscus, Aspidistra, and Ophiopogon. - 

Asparagus. — Apart from the Alliaceous or Onion tribe ot 
Liliacece, Asparagus is one of the most valuable of all the escu- 
lent Lilies of our gardens, and is readily propagated by seed. 
The cultivated forms of Asparagus have nearly all originated 
by culture from A, officinalis, a weed on the Cornish, Devon- 
shire, and Hampshire coasts, and all round the Mediterranean. 
We have several very distinct seminal and selected cultural 
forms of Asparagus, all exceeding the common kind m size but 
not in flavour. Among these the Argenteuil, or Early Purple 
Giant, as it is sometimes called, and Lenormand^s ‘‘ French Col- 
ossal,’* are much grown in French gardens. Conover’s Colossal 
is an American variety, also of large size ; while one called 
Grayson’s “ Covent Garden Giant ” is mqpt prized by the Lon- 
don market-gardeners. Several species of Asparagus from 
South Africa are elegant foliage-plants. 

Agapanthus {Love-flower), — Half-hardy Liliaceous plants, 
found in moist situations in Southern Africa, and represented 
in our gardens by two or three varieties of A, umbellatus. The 
roots are thick and fleshy, and produce tufted clusters of strap- 
shaped leaves, and tall scapes, terminated by an umbel of blue 
or white campanulate flowers. Seeds are rarely produced in 
cultivation, unless the plant is grown in the greenhouse, and 
the flowers are artificially fertilised. Seeds so obtained, sown 
as soon as ripe in shallow pans or boxes of moist sandy com- 
post, And placed in a genial temperature of 50° to 60®, germi- 
nate readily, and soon form strong plants if potted off into a 
rich compost. The usual plan of propagation, however, is to 
divide strong clumps or masses just before the plants commence 
to grow in spring. There are already several cultural or seminal 
forms of Agapanthus^ one of which. A, Mooreii, is much dwarfer, 
with narrower and more rigid leaves thAn the type, and sitnilai 
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umbellate clusters of felue flowers. Two distinct forms of A, 
umbellatus bearing blue flowers, and the white and variegated 
leaved forms, are grown at Kew. 

Allium (Onions). — A genus of Liliaceous bulbs, with grass- 
like fistulous or hollow leaves, and very pungent odour. The 
best-known cultivated kinds are A. cepa (Common Onion), and 
its variety, the Potato-Onion, which produces a cluster of off- 
sets around the parent bulb, and not unfrequently bulbils on 
the summit of the flower-stem. Other species grown largely 
for culinary uses are A. sativum (Garlic), A. ascalonicum (Shal- 
lot), A. porrum (Leek), and A. fistulosum (Welsh Onion). Of 
these, the Leek and Common Onion are most generally ^own, 
and are propagated from seeds which are produced the second 
year, so that these are biennial in our climate. Garlic, Shal- 
lots, Potato-Onions, and Rocambole (A. scorodoprasum\ being 
perennials, are readily increased by offsets or ‘‘ chives,” as the^ 
are technically called. It is not usual to grow Shallots, Garlic, 
and Rocambole from seed, but the practice is very successfully 
followed by Mr Trigg of Hayling. His plan is to plant out 
the offsets in the usual manner, and allow them to seed. The 
seed is sown in good rich soil, at the same time as Onion seed, 
and the crop is such that five fair average specimens weigh i lb. 
7 oz. They at first look like Onions, but when they begin to 
divide into offsets the peculiar difference between the two is 
readily distinguished. This method of growing Shallots is by 
far the best for a large supply, and is the plan adopted in Jersey 
and Guernsey for procuring the enormous quantities sent every 
year to Covent Garden Market. All are plants of high antiquity, 
having been used as food from time immemorial. The Com- 
mon Onion is largely cultivated in the neighbourhood of Sandy, 
in Bedfordshire, and large quantities of Onion seed are saved 
there every season. Well-formed sound bulbs are selected and 
planted in the spring in rows, which vary from two to five or 
six feet apart, Lettuce or other small crops being often grown 
between the rows. As the flower-stems become developed, 
they are staked, and twine or cord is strained on either side the 
rows, to prevent the stems being beaten down by hail, rain, or 
wind. Onion seed is generally sown in MSftch or April — ^Tri- 
poli Onions, hardy varieties, in July or August. 

The types of cultivated Onions are ; White Spanish, Brown 
Spanish, Blood Red, Bulbiferous o^ Potato Onion, Tripoli (red 
and white varieties), Strasburg, and New Qerman. The Onion 
is one of the oldest of all cultivated vegetables ; but,’ as is the 
case with Wheat, the Vine, and many other valuable plants, its 
origin is lost in the obscurity of bygone ages. 
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Aloe. — genus of succuleiJt liliaceous nl^pls from the 
Cape of Good Hope. They Wiust ii^t be confounded fith the 
species of Agave, or Ameiii^ Aloes, as th^ are popularly and 
erroneously called— grmi^use ph((5kt;s, eaaily propagated from 
stem-cuttings, offsets, or iwds sown 5 ti a gentle heat of 6o° to 
70°. To secure seeds, it is generally necessary to cross-ffertilise 
the flowers. They are nearly related to Gasteria^ Haworthia^ 
&a ; and some curious hybrids might possibly be obtained be- 
tween these genera. Economically they are valuable, one or 
two species producing a useful medicinal drug. Hybrid Aloes 
have been raised by Mr R* Lynch, the parents being A. 
aHminc^ and A. grandid0Uaia. 

Blandfordla. — A handsome group of Australian Lilywotts, 
with grassy or sedge-like leaves and erect spikes of drooping 
orange-scarlet or yellow bell-shaped flowers. B. fnarginata, B. 
nobtlis, B, grandiflora, and B. Curtninghaniii are sometimes 
met with in cultivation as greenhouse plants, and are pro- 
pagated either by dividing established plants or from seed. 
Singularly enough, the handsomest plant in the whole group is 
a hybrid, and this fact ought to lead cultivators to improve this 
genus still more by raising seedlings or by hybridising. Seeds 
germinate best sown as soon as ripe in a gentle bottom-heat of 
60® to 70°, care being taken to drain the seed-pahs thoroughly, 
as these, like most other half-tender Liliaceous seeds, are liable 
to suffer from damp. 

B, jiammea elegans is a very showy hybrid, obtained by inter- 
crossing B, jiammea and B, CuiniifighamiL It was raised by 
Messrs E. G. Henderson & Son, of‘ l^t John’s Wood (see 
^Floral Mag,,’ 1874, t. 134). 

Drac»na {Dragon-Trees). — Foliage -plants of noble habit 
from Australia, the South Sea Islands, and other tropic^ 
countries. The flowers are readily fertilised ; and when this is 
the case, most species seed freely. Many variegated forms 
have been raised in English and Continental nurseries from 
home-grown seed. The flowers are borne on long-branched 
spikes, and the stamens contain a copious supply of pollen. 
After fertilisation, a one or two seeded berry or fruit is formed. 
The seeds should be sown in pots or pans of light sandy e^th, 
and soon germinate if placed on a genial bottom-heat in a 
close case. 

D. indivisa not unfrequently ripens an abundant crop^ of 
fertile seeds even in the open air, especially in Devon, Corn- 
wall, and other sheltered counties in England and Ireland, and 
these open-air seeds are found to germinate very* viciously. 
The green-leaved forms are the hardiest, and of noble habit, 
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and seedlings or hybrids of these might prove to be improve- 
ments on existing varieties. Old plants of D. cmgcsta^ D, 
fragtansy D. canncsfoUay and othars, flower very freely in a 
warm greenhouse temperature. The tall-growing species or 
varieties may be propagated' by girdling the stem and sur- 
rounding the cut portion with damp moss or soil, ‘into which 
roots are soon protruded, after which the top may be entirely 
removed and potted, while the stem below may be cut up 
into pieces of from 4 inches to 6 inches long, and these 
pieces being laid horizontally in a hotbed or a propagat- 
ing pit, and covered with light soil, push out in a very short 
time numerous buds, one from above the scar of each leaf. 
These form young shoots, which, when an inch or two in 
length, are taken off with a little heel, and planted as cuttings 
in sandy earth. They are kept rather close, and under such 
conditions soon produce roots, and form independent plants.' 
The same mode of jjropagation may be adopted with any 
plants of similar habit. It is, in fact, often had recourse to in 
the case of Yuccas. 

D, hyhrida. — A very distinct seedling raised at the Chelsea 
Nursery, and the first hybrid offered to the public. It is a 
cross between Z>. magnifica and D, albicans. Plant of medium 
growth, with leaves averaging from 10 to 12 inches in length 
by 3 in breadth. They are of a deep green colour, and, as 
the plant attains age, become entirely suffused with deep rose 
and creamy white, the older leaves being margined with bright 
rose. The variegation shows itself whilst the plant is quite 
young, and from its graceful habit and beautiful colo,uring, it is 
exceedingly useful for decorative purposes. 

£>. Tayiorii. — This is another of Messrs Veitch’s seedlings, 
its parents being D. Mooreana and D. magnifica. It is very 
robust in habit, having vigorous dark bronzy foliage, and a 
more compact habit of growth than either of its parents. 

At a meeting of the Royal Horticultural Society, November 
10, 1875, Mr John Wills exhibited thirty-six new seedling 
Dracaenas which had been raised by one of his foremen, Mr F. 
Bause, an intelligent propagator, who, when at Chiswick, elec- 
trified horticulturists by a new race of CoMsy these being fol- 
lowed by a still finer golden-variegated race, and a batch of 
very handsome golden-leaved Caladiums. It may interest 
hybridisers to know that the parents of these plants were 
hybridised, and the seedlings exhibited, in less than three 
years. The seeds were sown August i, 1874, and the plants 
— ^some of them 2-3 feet in height — were exhibited on Novem- 
ber 10, 1875. These new Dracaenas were for the most part 
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half-breeds and crossed betwasn such species ibrms as 
D. terming, 

fima^ tmhata, und Wf MM M sellings 

raised was about plants 

were selected, and.tlM^^ iMr IpM desmb^ with their 
parentage and other par|to|si% Chroiiicle/ 

*875, p, 615, A. (which Ss by soiene considered a 

variegated form of i>. bmmkmii) was the male or poHen 
paiient in a large nmjoti^ of cases. One of these seedlings 
was rais^ ftoht seed of D. congests (panicuiafa) 
Ibrtilised with the pcdlen of JR terminalis and regina mixed. 
The experinaents of Gaettner and Dean Herbert show that 
mixed pollen does not adt collectively, and the law of elective 
affinity goes to prove that the ovules become fecundated by 
the pollen of that species which possesses the greatest sym- 
pathy or consanguinity with the plant fertilised, the other pollen 
mixed with it being inert or impotent.* We are not likely to 
arrive at any satisfactory conclusions as to the efficacy of mixed 
pollen in such a highly variable genus as Draccena ( Calodracon)^ 
since, as Mr James O’Brien, one of our most intelligent hybrid- 
ists, has proved, many of the coloured-leaved forms of Dracaena 
produce numerous and very diverse varieties by simple seminal 
variation ; and when a .race of plants reaches this state of ex- 
treme variability, the most systematic cross-breeding is reduced 
to a state bordering on uncertainty, just as in the case of 
Pelargonium or Calceolaria. Many of the Dracaenas imported 
from the South Sea Islands are merely accidental or cultural 
varieties, or, as Mr O’Brien puts it, “ natural seedlings from 
plants which have become accidentally variegated” (see an 
account of Messrs E. G. Henderson’s new seedling Dracaenas 
in ‘ Belgique Horticole,’ 1875, P- 283). Messrs Hender- 
son’s seedlings were raised from D. albicans fecundated with 
pollen from D. pulcherrimay and seeds taken off the same 
panicle produced dwarf and tall-growing plants, some with 
erect, others with recurved, foliage; while in breadth and 
colour of leafage, nearly every phase of variation was pre- 
sented. 

Fritillaria (^Checkered Plo 7 £fers, or Snakds Head; Crown 
Imperials ). — A genus of bulbs, .mostly European, and nearly 
related to the true Lilies, like which they are readily propagated 
by division, offsets, or seeds. There are some twenty or thirty 
species, and some of those not yet introduced are very pretty. 

* ** The sole effect of minffling two kinds of pollen is to produce in the 
same capsule seeds which yield mants, some taking after the one and some 
after the other male parent.”— Darwin. 
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It is curious to observe that at the base of each petaloid seg- 
ment of the flower is a little pit or depression $|Ued with a 
viscid fluid, which may he found to be an aid to the fertilisation 
of these plants. In F, imperialism ‘‘ Crown Imperial,” this fluid 
shines with a beautiful pearl-like lustre. . Little or nothing 
appears to have been done to improve the plants in this genus ; 
but some of the species belonging to the solitary-flowered or 
F, nielea^s section are certainly among the most pacefUl, from 
an artistic point of view, of all hardy bulbs. The prevailing 
colours are purple, brown, yellow, white, and green. Careful 
hybridisation might give very distinct races of these elegant 
flowering bulbs. F. oxypela/dy a purple - flowered Indian 
species, is now referred to the genus Lilium, while the plant 
known as Lilium giganteum and its ally Z. cordifolium are by 
some referred to Fritillaria, F, oxypctala certainly looks inter- 
mediate, and it would be interesting to attempt to hybridise 
some of the Fritillarias with the Lilies which most nearly 
approach them in structure and affinity. I am convinced 
that the gardener can assist the botanist very materially in 
the matter of determining genera by careful experiments in 
hybridising. 

Hyacinthus {Hyacinths ). — A genus of showy bulbs, repre- 
sented in our -gardens by innumerable seminal forms of H 
orientalis (see ^Bot. Mag.,’ t. 937), which appears to have been 
introduced to our gardens from the Levant prior to 1596, as it 
is mentioned by both Gerarde and Parkinson, and the last- 
named author figures several varieties at p. 1 2 1 of his ‘ Para- 
disus’ (1629). The oriental Hyacinth varies in colour through 
all the shades of white and creamy yellow to blue, purple, lilac, 
rose, and magenta. Seedlings from good ^varieties produce 
a fair percentage of novel forms, and the best of these are 
then propagated by dividing the bulbs. M. romanus 
Halims) is the early Roman Hyacinth, which is often forced 
for cut -flowers before the varieties of ZT. orientalis com- 
mence to bloom. New varieties of Hyacinths have long been 
originated by the Dutch florists, and this favourite flower, and 
the Tulip, Narcissus, Anemone, Iris, Crocus, &a., are popu- 
larly known as “ Dutch bulbs,” these beittg chie^y cultivated 
near Haarlem and Lisse, and owe their superiority as much to 
the suitable texture and position of the soil — a calcareous sand 
resting on peat — as to the lavish use of manure. An area of 
125 acres devoted to Hyacinth-growing near Haarlemi is esti* 
mated to bring in a revenue of Heany ;^30,ooo. In 
bulb^ were es^rted to the value of and in 

the village of Bloemendaal, the Valley of kdk 
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no bjilf)-ctoni»^ the 

21*SKs 9, a apdM.^wid'a 

4b( pomoes Iftlp %f Wlb» «re planted, 

g thfe beds remain nmmA itMi imidl the mojith of 
Second year— Alnmt; tiddsumm^, the bulbs havmg 
collected, ^ass is on the paths between the beds, 
MM in the autpmn TdKpfc ^(pj^ses, and occasionally different 
Naro^sus and lUt^nculus, are planted on the green- 


(Mhft have here the noblest of all 

hardy bulbous plants^ and fortunately they are readily pro- 
pagated from seeds or by dividing the bulbs, and it is a little 
singular to find that the Japanese gardeners have been before 
us in the matter of cultivating and improving Lilies, just as 
they have been with Peonies, Chrysanthemums, and many other 
ix)pular garden flowers. 

We have now nearly the whole of the known species of 
Lilium, as described by Mr J G. Baker (see ‘Gardeners’ 

f Chronicle,’ 1874, p. 104 — 1651), in our gardens, and for prac- 
ical puqioses they may be divided geographically into four 
sections, thus: — 


European 

American 

Japanese 

Indim 

L martagon, 

Z. suraniiUm, 

L. Unuifoltum^ 
andotners, and 
many seminal or 
hybnd fdrms. 

L canadensc 

Z. Humboldtii, 

L phtladelpht- 
cum, 

and many semi* 
nal or hybrid 
forms. 

Z. rhunbergia- 
num 

I japontcum, 

L spectosum, 

/ auratum. 

L eximtum, 
and many inter- 
mediate forms 

L longtfiorum 

Z. nepaUnse 

L Walhchianum 
L giganteum. 

L cord folium, 


Most of the species and varieties may be propagated more 
quickly by scale-cuttings than by seed. The scales are either 
pulled carefully asunder or are cut away from the bulb, begin- 
ning at the base first, and cutting’ a little piece of the core or 
heart of the bulb away also when practicable. These scales 
are then inserted in pans or boxes of light sandy e^h, 
beite Just covered and no more, and are then placed in a 
or pit for a week or two, and kept onjy just moist 
IPW pay <ihen be removed to a higher temj^ture, and soon 
iitde bultrib ^at the base of each scale, as shown m out 
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engraving. Seeds of L. auratum^ L, spectosut^y and othear 
hardy kinds, may be sown in spring on open-air beds, raised 
slightly above the general ground-level so as to avoid damp. 

^ What a field of improvement is here open to the skilful hybri- 
diser I Hardy flowers with the substance and purity of colour 
of the finest tropical Orchids, plenty of fertile pollen, and seeds 



that grow readily, — what can a cross-breeder want more?^ Well, 
everything looks fair enough, but the truth is thatliybridising 
Lilies is up-hill work, as the seedlings, although the result of care- 
ful hybridism, either resemble the male or the female parent.^ 
Still hybrids, and very beautiful ones ton, have been obtained. 
Of nearly all the species there are varieties, and this seems, 
especially the case with Z. martagorty of which Parkinson de- 
scribes and figures s^eml forms in ^1629. Ne^urly all the 

* Mr Parktftan’s experience in hybridising Lilies goes to prove that L, 
speciosum may be fertilised with pollen of Z. auratum. Nevertheless the 
seedlings which result from this union are in nearly every instance exactly 
like the female parec^. JL Parkmanmi wis the only intennediate ho suc- 
ceeded in obtaining after several years' labour. 
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Japanese and American kamfsf show ^ ^ e^er of 

former culture or natural Not a li^e has 

already been done m obtaining 

hybrids and seminal IMPP PKtiiu^ 

Aihong the first hyUw ^ sa|te in this coiintry 

^pear to be varieties obti^itoisd hf Winding £» Mlb^erum and 
u aimmgumum (a variety of X. ^J^nbergimnm^ 

Hott.) These were sent ont from Mr Groom^s nursery at 
Wahrorth, and are thdi riescribed in Glenny*s ‘Garden 

‘‘ Duke of Wellington, about i6 inches high ; bright rich red 
cbtour^ adfch a few d^'tad blotches; a fine nch kind, producing 
from ten to fourteen flowers on a stem. Nabob, about 22 inches 
high ; bright orange, with very dark blood-coloured blotches ; a 
very fine kind, producing from twelve to sixteen flowers on each 
stem. Voltaire, about 13 inches high; light orange with red- 
brown blotches ; the best of the light coloured sorts ; produces 
from twelve to sixteen flowers on a stem. Louis Philippe, 
about 26 inches high; very bnght deep red, with a few blotches 
and black spots, producing from sixteen to twenty flowers on a 
stem ; an extra fine kind. Rubens, about 1 7 inches high ; nch 
dark red, with a few blotches and some black spots ; produces 
from ten to fourteen flowers on a stem. Titian, 15 inches high ; 
red orange with a few dark spots; free bloomer, producing 
from sixteen to twenty flowers on a stem ; a very handsome 
variety. Duke of Devonshire, about 13 inches high; lightish- 
red and dark-red. blotches; a fine kind, and free bloomer. 
Duke of Sutherland, about 16 inches high; bright red colour, 
lightly blotched ; a fine flower, producing from twelve to six- 
teen flowers on a stem. Napoleon, about 18 inches high; 
light red, light blotches ; a very free bloomer, and fine flower. 
Marshal Soult, about 14 inches high; bright red, and fine 
dark blotches, producing from twelve to sixteen flowers on a 
stem ; an extra fine sort. Don Juan, about 17 inches high; 
light red with blotches ; a good flower, producing from ten to 
fourteen flowers on a stem. Sappho, about 16 inches high; 
fine dark-red colour, well blotched with dark blood colour; a 
free bloomer, and an extra fine flqwer.” 

Mr Groom seems to have been one of the most enlightened 
florists of his time, for prior to 1847 he had raised numerous 
seminal forms of X. speciosum — a now well-known plant, but 
then comparatively new, having been introduced from Japan in 
1833. These vaneties were described in the gardening pen^ 
odi^s at the time as varying from pure white to deep rosy 
crimson* variously spotted, just as we find the case in seedlings 
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from L, auratum in our own day. It is the more remarkable 
to find that Mr Groom grew his Z. speciosum varieties in the 
open air, and so obtained results but rarely equalled by green- 
house or pot culture. In 1850, we find Messrs E. G. Hender- 
son & Sons had a houseful of the seminal varieties of Z. 
specwsuM. 

In the ‘American Gardeners* Monthly/ 1868, Mr Wilder 
records some of his experiments in crossing Japanese Lilies, 
He asserts that he has crossed Z. lancifolium with the pollen 
of Z. tigrinum ; and he remarks that Z. auratum is fertilised 
with difficulty by its own pollen, or with that of Z, tigrinim^ 
while it is quite possible with pollen of Z. lancifolium. 

The Prussian botanist, Maximowicz, also obtained inter- 
mediate forms between Z. davuricum and Z. bulbifenm — his 
object, however, being rather to observe certain points in the 
action of foreign pollen than to obtain beautiful new forms of 
garden plants. An account of his experiments may be found 
in ‘Jour. Royal Hort. Soc.,’ vol. iii. (New Series), p. ifii. 

In the gardens of China, and especially in Japan, are 
innumerable beautiful seedling varieties, some of which have 
been introduced to this country, apparently in many cases 
hybrids between Z, auratum^ Z. speciosum^ and Z. longiflorum, 
Lilium Parkmannii is a large and beautiful hybrid raised by 
Mr Parkman, an American cultivator, and by him sent to Mr 
Waterer of Knaphill. The entire plant is 2-3 feet in height, 
its stem being clothed with alternate ovate-nerved leaves, and 
each bearing one erect flower fully 8 inches across as reflexed, 
the total width with the segments stretched out ‘being 13^ 
inches. The three inner segments are fully 4 inches in width. 
The segments are white, their lower halves being* suffused with 
rose, and studded with deep crimson spots and papillae. . The 
style is green, and the pollen chocolate-coloilred. This fine 
plant is the result of a cross between Z. auratum and Z. 
speciosum (see ‘Gardeners* Chronicle,* 1875, p. 237, 366, 
and 494, with full-sized woodcut figure). 

Several other hybrids have been raised in English gardens 
between Z, auratum and Z. speciosum^ oge of ’ivhich, a veiy 
chaste and beautiful variety, named Z. “ Purity,** was exhibited 
by the raiser, Mr G. Thomson, at South Kensington in 1870. 

Z. testaceum is supposed to be a hybrid, and its history may 
be found in ‘ Flore des Serres/ vol i., its assumed parents being 
Z. candidum and Z. chakedonkum, 

Z. {hybridum) Kramerii i's a handsome Japanese plant, hy 
Some supposed to be a hybrid between Z. speciosum and 
jctfmicurn (see ‘Flore des Serres/ 1874, p. 31, t 'aofii-da): 
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others consider ^ and to |»e the 

parents (see ‘ Flor, Mag./ i%4 %, ioS> an 4 ' Sot Mag./ 1874, t. 
6058). . 

The Hon. Marshall KrW^der *Gard. Chron./ 1873, p. 
575)yin his address to the Masajw^flllSetts Horticultural Society, 
Feb. 7th, 1872, remarks: About thiirty years ago, on the 
introduction of the Japan Lily, just then discovered by Dr 
Van Siebold, I commenced hybridising it with other species. 
My first-experiment was the crossing the red variety (Z. land- 
folium ruihim) with the Tiger Lily (Z. tigrinum). From this 
cross were produced seedlings of different shades, from delicate 
rose to dark Crimsom. When my first Japan Lily, the Lilium 
lancifolium spedosum, was coming into bloom in 1837, I pro- 
cured from an adjacent garden pollen from the common Tiger 
Lily, and preserved it for several days in my vest-pocket. It 
was then used in impregnating the Japan Lily, and from this 
cross came the first seedlings of this plant. During the last 
thirty yoars I have crossed the Japan Lily with various other 
species of the Lily tribe, and have produced some fine varieties, 
as have my friends Mr Parkman and Mr Honey, from whom 
we hope to hear in the course of our lectures in regard to their 
interesting and successful experiments in hybridising these and 
other plants. Among the most remarkable of my expenments 
has been the crossing of Z. landfolium riibrum with Gloriosa 
stiperba^ the seedlings from this hybrid being now in growth. 
I have also crosses of different species of the Lily genus, which 
have produced singular variations, one of which is a flower 
with two rows of petals.” 

The cross alluded to above between the climbing Lily-like 
Gloriosa an(|^Z. landfolium is highly interesting, and we hope 
our American fnends will let us have full particulars of the 
seedlings. 

TuUpa {Tulips), — ^The Tulip is one of the earliest of all 

florists^ flowers,” and Parkinson figures several v^ieties which 
were popular in London gardens in 1629; while at a later 
period “ Tulipomania ” spread throughout Holland and Bel- 
gium, and dther countries of Europe, and the pnces realised 
for bulbs of notable new varieties frequently exceeded that now 
paid for the rarest of tropical Orchids. There are numerous 
species, mostly natives of Europe, the florists’ varieties having 
originated from T, Gesneriana (striped), introduced from the 
Levant in 1577, and T suaveolms^ a red-and-yellow sweet- 
scented S. European species, first cultivated in English gar* 
dens about 1603. The varieties which have originated from 
the last-named plants are less gorgeous in colouring thaii the 



374 


GENERAL REVIEW. 


seminal forms of Gesnci^s Tul^s, but they possess the advan- 
tages of earliness and perfume. There is a wide field for the 
intelligent skill of the hybridiser in this genus, but in order to 
effect some startling changes we must cross distinct species 
with the finest of existing varieties, or, better still, with other 
species possessing distinct and desirable characteristics. T. 
Ceisiafia crossed with 7! sylvestHs might, as suggested by M. 
Lecocj, give some charming yellow-flowered hybrids ; or by 
raising seminal forms or hybrids from 71 cornuta, w^ might 
obtain some elegant flowers — a distinct race of long, narrow- 
petalled flowers, which would be valuable for decorative pur- 
poses, and somewhat analogous to the Japanese race of Chry- 
santhemum. The two or three species having a yellow-edged 
blotch on their jietals, of which the spotted-leaved 71 Greigit 
(Caucasus) (see ‘Bot. Mag.,’ t. 6177 ) is the type, might also 
furnish a race if intercrossed either with themselves or with 
other species or varieties. The species of Tulip do not receive 
that cultural attention in our gardens which they Reserve. 
Nearly all the species supply pollen copiously and seed freely. 
Gather the seed just before the pods burst, and hang them in 
a cool dry shed until the spring (February), when sow in boxes 
or pans of light rich soil in a gentle heat. Plant out the seed 
lings in June in prepared beds of rich well-drained soil, where 
they can remain until they bloom. The Dutch florists raise 
hundreds of seedling Tulips annually, but, singularly enough, 
they keep plodding on with the forms of 7! Gesneriana and 
7! smveolens, instead of cross-breeding with some of the other 
distinct species, so as to originate new and more beautiful 
races. 

THilipa sylvestris is figured in the *Bot. Mag.^t. 1202; 7 ! 
sUUata^ t. 2762; 71 suaveolens^ t. 839; and T, JBreyniam^ t 
717. The last is a Cape species, introduced in 1787. 

Tulipa Clusiana (see ‘Bot. Mag.,’ 1. 1390) is an old, slender- 
»owing, white-flowered species, the outer segments being 
fkithered with purple behind, and the flower is improved by a 
deep-purple eye. Native of Sicily. 

Tocoa. — A very distinct and beautiful genus of hardy and 
half-hardy evergreen caulescent Lilyworts, principaJly from the 
N. and S. American states. They rarely produce p^ect seed 
in this country, but imported seeds germinate freely in a 
bottom-heat, after which they should be hardened ^ff and 
planted out in nursery btds irhen sufficiently advanced in size* 
S^eds germinate in a flsw weeks after they are sown, but the 
fmng plants are of rather slow growth. The caulescent species 
be multiplied by dividing the stem so as to retain a latent 
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eye or bud to each portico ^ large pr4>|>0MP0n of these 
buds develop themselves if planed in ot pahs at moist 
earth, and subjected to a hottom^heat. They may also 
be propagated by ringing ^ Stemitbelow the crown of sword- 
shaped leavOT, and covering tte cut part with a pot filled with 
moist earth, into which roots wifl be emitted, after which sever 
the stem entirely, and plant at once where it is to remain. 
A box of earth is often more convenient than a pot in opera- 
tions oJtthis kind. If the roots of many of the strong-growing 
hardy Yuccas are examined, they will be found to produce 
tubers or “imaws,” and these often develop roots and shoots 
if removed and planted in pans or boxes on a genial bottom- 
heat. They are simply fleshy root-buds, and they succeed 
best if they are only partly buried in the soil. K aloifolia and 
its beautiful variegated forms may be propagated either by 
stem-cuttings (eyes) or cuttings of the thick fleshy portions of 
the root I am not aware that any attempt has been made to 
fertilis^or hybridise these plants m our gardens ; and if this is 
attempted, it must be remembered that their flowers open at 
night. It appears possible that on their native plains these 
plants are fertilised by nocturnal lepidoptera or other insects, 
and this may account for their not often bearing perfect seeds 
in cultivation. Plants artificially fertilised would doubtless 
furnish plenty of seed ; and now that their stately beauty is 
beginning to be admired, they will be much sought after, and 
increase in value. 

Since the above was written, I find that Prof. Riley of St 
Louis, the state entomologist of N. America, has discovered 
that Yuccas are fertilised by a small white moth, which he calls 
JPrmuba an insect which forms the type of a new 

genus. The femaJe insect only has maxillary palpi, wonder- 
fiilly modified into a long prehensile tentacle, with which she 
collects the*pollen and thmsts it into the stigmatic tube ; and 
after having thus fertilised the flowers, she consigns a few eggs 
to the young fruit, the seeds of which afford the food necessaty 
for the existence of the newly-hatched larva. The Yucca is 
the only etitomophilous (insect-loving) plant known which 
abscrfutely depends for fertilisation on a solitary species of 
insect,^ and it is curious to not6 how admirably that insect is 
lADcUfied ^in its structure, as if especially for this purpose. It 
in enrious also to observe that the pollen of Yuccas is glutih* 
and is ekpoUed from the apex of the anthers before the 

, ^ saths thing is suspected by Darwin to be the case with one of the 

mm alngwhuf and the lai®est*flowered of all Orchids, Ammcm 

‘’Fertilisation of Orchids ). 
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flowers expand (see ‘Garden/ iii. 499, for a highly-interesting 
illustrated account of the way in whi<A Yuccas are fertilised by 
Promiba yuccasel/a, Riley). More recent observations show 
that the Yucca moth does not insert her eggs into the stig- 
matic cavity, as was origmally supposed, but that she lays 
them in the side of the young ovary by puncturing it with 
her ovipositor, after which she carries pollen and fertilises the 
stigma. 

Yuccas do occasionally, although rarely, produce seed in 
this country, and apparently without insect agency, although it 
is next to impossible to be certain on the latter point. The 
late Dr Englemann of St Louis, writing in 1872 (see ‘Card. 
Chron.,' 1872, p. 941), says that it is impossible for the heavy, 
sticky pollen to reach the stigma without some extraneous aid ; 
and adds that he has succeeded in fertilising the flowers just 
after they open in the evening. 

Yucca quadricolor variegaia has fruited in the gardens of 
La Muette. This plant is a variety of Y. aloifoha^ of «)nch it 
presents the general appearance and habit. The leaves, how- 
ever, have a broad whitish-yellow band running through the 
centre. The fruit is also cui^ously marked, like the leaves, 
with a broad whitish -yellow band. M. Carrifere considers 
that a large proportion of the seeds will reproduce the vari- 
egation. 

The seeds of Yuccas germinate in a very curious manner. 
Instead of throwing up the plumule from the apex of the seed, 
and pushing the roots downwards, as in most Dicotyledons, 
Yucca seeds, in ^common with those of Palms, Clivias, and 
many other Monocotyledonous plants, throw out a long, 
curved, neck-like growth (tigellum), the swollen end of which 
contains the embryo; and after the neck has attained the 
length of about an inch, more or less, the embryo throws up 
a leaf and pushes down root -fibres nearly simultaneoiisly. 
Cyclamen seeds germinate in much the same way, and this w 
the only instance of a Dicotyledon germinating in this curious 
manner that I can just now remember to have seen. ^ With 
respect to seeds of this description, the question naturally 
arises. Why is the embryo thrown out of tm seed beforq gei^ 
mination has taken placed Naturally, as we knovr, seeds am 
scattered on the surface of the soil; and this is undoubtedly 
one of Nature's ways of burying the embryo,. and, ^ntil & 
forms roots and leaves, it is nourished by the feeding-bottle^ 
shaped mass of cellular matter which remains on the suifiton 
of the soil. We have instances of plants whidt buiy, 
eimn)pt to bury, seeds, such* as 2W^!ium 
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case of Yaccas and Palms metm vdi^mdiin the Seeds 

themselves, or rather m ditf" seed which repre- 
sents the young plant It amis to me that the seeds 

of Yuccas an(f Palms aie ’espeewlly fitted for germinaticm in 
dry or barren soils ; inasmuch as where soft seeds, which vege- 
tate in the ordinary manner, would be dried up, these are pro^ 
tected from drought by a hard homy coat, and have the 
power of throwing out the embryo and of pressing it down 
into the soil, while at Jhe same time it is amply fed by the 
albuminous pabulum stored up under the seed-coats until the 
roots can strike down deep enough to draw up food and 
moisture. 


The Flax Family (Zmacea). 

A sm^l group of annual, perennial, herbaceous, or sub- 
shrubby plants, principally n^ives oPEurope and North Africa. 
De Candolle remarks that this group is intermediate between 
Cloveworts, Mallows, and Cranesbills. One species, Z. usiM~ 
issimum, is much cultivated for its tough fibre and diuretic 
seeds, which forms the basis of the “ oilcake ” used for cattle- 
feeding purposes, after the oil (linseed) has been expressed. 

Linum (Flax ), — A genus of annual or sub-shrubby plants, 
represented in our gardens by Z. grandtjiorum^ Z. tngynum, 
and others; while the common Flax, from the fibre of which our 
linen is prepared, has been cultivated for ages. It^is one of 
the first plants mentioned in the Bible, and has been discov- 
ered in a manufactured state in the most ancient of Egyptian 
tembs. Flax {Linum usitatissimunC) is now only known in a 
cultivated state, or has become so altered as to be unrecognis- 
able. Mr Baker thus writes on this subject in his ‘ Botanical 
Geography,’ p. 87 ; “ One otthe most noteworthy points about 
the common plants of cultivation is that inany of the common- 
est and best-known soncalled specific types, as the Sugar-cane, 
Wheati Oaft, Tomato, Artichoke, Tobacco, Gcssyptum htp* 
and G. bar^admse^ are totally unknown anywhere in a 
wild state* But of all these, what ‘are called distinct species of 
the same ^ genus are known; and it can scarcely be doubted^ 
jt^dging fitim the amount of variation which we see in types of 
whki)i origin is known, such as the Cabbage, Apple, Pear, 
Cherry ” (Carrot, Parsnip, dec.), ** that the origins! types of 
dNhae ait not really lost, as was commonly supposed till^ 
that ria momt of .change, equivalent to that an 
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otdinary Species, has been brought by domesticatioii. Heer 
has lately traced the common cultivated Linseed {Limm usi- 
toHssimum) of the present day down into Limm unguMfidium 
at the date of the Swiss lake-dwellings.” The annual and her- 
baceous species are easily propagated from seed^, and cuttings 
of the shrubby section root freely in heat. 


The Lobelia Family {Loheliaceci), 

A group of acrid or poisonous plants, principally natives of 
the West Indies, Brazil, North India, the Cape of C^od Hope, 
and New Holland — some representatives being also found in 
Chili and the Sandwich Islands. Most of the species are char- 
acterised by the syngenesious anthers which, in nearly every 
case, discharge their pollen before the stigmatic surface of tfte 
style is exposed, or capable of being impregnated. As in Com- 
posites, the hairy tip of the style forces its way through the 
tube formed by the adherent ai^hers ; only in Lobeliads the 
tips of the anthers form a closed bilabiate mouth, fringed with 
hairs, and from this mouth the dry bluish pollen is forcibly ex- 
pelled, if these marginal hairs are irritated, either by the pencil 
of the observer, or by insects in their struggles to enter the 
hairy orifice of the curved flower-tube. The pollen of Lobe- 
liads, if inhaled, produces symptoms of nausea analogous to 
“hay fever.” 

Lobeli^ are readily propagated, either by seeds sown in pans 
of light, rich, sandy earth, and placed in a pit or frame near 
the Bght, or by cuttings. Sown as soon as ripe in a gentle 
bottom-heat of 6o® to 70®, they germinate readily. 

Z. erinus and most of its varieties seed freely, but if any par- 
ticular form is desired, the individual must foe increased by 
cuttings. 

We leanl from the ‘ Florist ' that the following mode of pro^ 
pagating Lobelia fulgens has been successfully practised at Mr 
Ware’s, Hale Farm Nurseries, Tottenham: “The pots con*' 
tainin^ the Lobelias are plunged in cocog-put fibre ; then the 
flowenng-stems are nearly cut through about an inch fhpm thU 
base, and laid down on their sides, partially covered by 
fibre, using pegs or stones at intervals, to keep them in position 
and close to the plunging material The result is that | 4 anus 
are formed at eveay joint of a shoot, for the joints root read% ; 
and thus an abundant supply of plants can be obtained. 
pkn, moreover, aids the working of the old method of taldUW 
ofr the young growth thar round the base of the sl^ 



TH£ U)B1XI4. family. 379 




the 8«vaance of 
tnaiAly to the prottm " ' 

Cf/titv^gOn and 
cuttings of the youhgi^^ 
readily obtainable by tn 
Rhytuh^^ahtm mentmn^^ a rate and disthtcf i^nt, with 
a stem something like a Cyt»d pr Grass-tree " {XanthcrrheeA). 
Jt is difficult to propagate, hut olSkets are produced from the 
<My stem, if it u ice^ by a thin layer of tlamp sphag- 
dutahiosa 



l^bsUa.— A showy genus of herbaceous plants, principally* 
natives of America, and represented in our gardens by Z. car- 



Lctelia ^rmnst var. speciosa-^Flawtr enlarged, Stjfie , Ovaty, calyx^ 
stoffUHS, and style. 

ditudls (a&t ‘ Bot. Mag,,’ t. 320), L.fulgms. and Z. hnpflora (see 
‘ ifet. Mag.,’ t *563). Z. ^igantai. is a strong-growing species, 
with large yellow flowers (see ‘ Bot. Mag.,’ t 1325), and Z. 

(ibtd,, t 2550), bears a large panicle of crimwn flowers. 
There ate numerous other species of this large-growing secti^ 
but some of the fine old kinds are lost The modem varieties 
of Lobelias have originated from Z. e^dmalu and L-fitigemi 
and are very variable m colour, the various shades of rose, scan- 
ten* ttinsolQ, purple, and bide being most prominent Of the 
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smalLgtDwing or L. erinus section, wt have also numerous 
seminal and cross-bred forms, -the prev^ling colours of which 
are blue and white. The dwarf-bowing varieties of the Z. 
pumUa section closely resemble the old Z. minuta (see * Bot 
Mag.,’ t. 2590), which has alow tufted habit, aftd bears small 
blue flowers. Z. minima {ibid.^ t. 2077) is another pretty little 
plant, similar in habit to the last, but bearing small flowers of 
a rosy pink and white colour. The old Z. erinus is a weak 
straggling plant, often nearly two feet in height, and quite dis- 
tinct from the now popular races of seedlings which have been 
elected from it, since the rage for low free-flowering bedding- 
plants commenced. Z. coronopifolia is a distinct low-j^owing 
plant, bearing large deep blue flowers on one or two flowered 
scapes. It was introduced from the Cape about 1787 (see 
*Bot. Mag.,’ t. 644). A still finer species, Z. ccerulea {tbid., t. 
2701), somewhat siiAilar in habit to the last, bears three or four 
flowered panicles of large Pinguicula-like light-blue flowers. 

Cultivated Lobeliads are represented by species of Lobelia^ 
Centropogon, Syphocampylus^ zxi^^Rbynchopetalum, The old 
Lobelia surin amen sis {hte ‘Bot. Mag.,’ t. 225) very closely re- 
sembles the new hybrid Centropogon ihyhridus) Lucyanus, 

Koelreuter was one of the first who attempted hybridising 
the species in this genus, and he obtained a very interesting 
series of hybrids between the “ Cardinal Flower,” Z. cardinalisy 
and Z. syphilitica^ as early as 1771. 

Lobelia Fabrii is a garden-hybrid, raised in French gardens 
It is supposed to be tlie result of a cross effected between Z. 
cardinalis (Cardind Flower) and Z. syphilitica (see ‘Revue 
Hort.,’ 1866, p. 269). 

Lobelia Lowii (‘ Bot. Reg.,' 17, 1455) is said (Herbert's ‘ Am.,' 
p. 346, 352) to have been an accidentail hybrid between Z. 
syphilitica and L ftdgenSy and the former is supposed to be the 
female parent, as it seeds more freely than Z. fidgens, Kcel- 
reuter (‘Act. Acad. Pet.,’ 1780) raised hybrids between Z. 
syphilitica and Z. cardinalis reciprocally, and found ttem fer- 
tile when crossed back with either parent, but sterile witlh thefct 
own polleh. Z. Lowiiy cited above, is, hcgyever, Said by 
bert to have produced seed with him^ when planted in a Wder 
together with its parents ; but the offspring, with one or two 
exceptions, did not appropdn^e to either, but resembled th0 
hybrid, with some vanability in colour, * 

Centropogon (hybridm) Lucyanus * Revue Hort.,' j868, 
p. 29i) is a very attractive' winter-flowering plant, raised by 
M. Desponds of Marseilles in i8<6. The female parent wee 
Centropogon fastuosus^ fertilised with poUoi of l^phmu 0 tm 



THE liOBSSMA FAMILY.' 


381 




382 


GENERAL REVIEW. 


hehdmfQlius^ and it was nan^ied in honour of M. Lucy, Pre^ 
sident of the Horticultural Society of Marseilles* The flowers 
are of a bright rosy colour, borne in axillary fascicles. , 
Syphocampylus Humboldiianus (S. Julgens), see ‘ Bot. Mag;/ t. 
5631. Anther-cases syngenesious, blue-black in colour, striate, 
and of a peculiarly hard texture, almost homy. When irritated 
at their hairy, tea-kettle-like mouth, the yellow flour-like^ pollen 
is ejected with considerable force, to a distance of one to three 
inches. When confined inside the syngenesious tube formed by 
the anthers, the two lip-like lobes of the stigma are firmly closed 
and adpressed, as at a, the object of this arrangement being 
to prevent self-impregnation. The stiff ring or ellipse of hairs 
(which is analogous to those on the outer surface of the Stig- 
mas of Composites) * is doubtless intended for brushing 
pollen from the anthers, as the growth of the style gradual^ 
pushes it up the tube formed by the anthers. Thus, while the 
stigma is confined inside the tube, it is not fully developed or 
receptive, and its use is to push out the pollen for the benefit 
of other flowers. When it does ^ffect its escape, a curious 
change, here also analogous to that in Composites, takes 
place. The two lips of the stigma open, as at by and become 
viscid, and are then readily fertilised by pollen from younger 
flowers. 


The Misseltoe Family {Loranthacem). 

Loranthus. — A genus of dichotomous plants, usually para- 
sitic, and having opposite or alternate bright green entire leaves, 
and hermaphrodite or unisexual flowers, often freely produced, 
and of various colours, these being succeeded by a succulent 
one-seeded fruit, which, like the flowers and coloured stems, is 
also very ornamental. They are for the most* part natives of 
tropical Asia and America, a few being found in Africa, and 
the species are still more rare in Europe* One or two Euro- 
pean species have been established in the Botanic Gardens at 
Glasnevin. ^ 

The late Dr Welwitsch* often alludes the beauty of the 
tropical Loranths, especially those native of S.W, tropical 
Africa, and he collected about thirty species when travelling in' 
Angola^ where they are parasitic on evergreen, and more tamy 
on deciduous, trees and shrubs. Some of the species' are vety 
beautiful, having red> pink, or yellow, erect or pendulous stems, 
often clothed with bright green leaves and delicately-linted 
flowers. They evince a predilection for the Adansonia 
* See a paper in * John Royal Hort. Soe*,* I873 (New Serks), ill. IM ^ 
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or two jspecies a year or $ 0 ^ 1 MI thCae loyi^ and variable 
platita do not seem to haVC oh^ined the attention they do* 
serve. ^^The greater nutUlherof the Angolan Lmmthi glitter 
dowers of a more ieea pink or scarlet hue, but about 
li^ 4 [.^doeeii of the species ere adorned with goldSan or orange- 
Coloumd blossoms, and aH the species are exceedingly free- 
dowering. ^ey flower in Angola in the spring— ?>., from 
September till November; but many of the finest species con- 
tinue their blooming during almost the whole summer, when 
they may be found not unfrequently covered with ripe fruits 
at the base, while they are still in full bloom at the top of one 
and the same branch of their foster-tree.*’ 

Viscum. — A curious genus of parasitic plants, represented 
by the common Misseltoe ( V. album) in our orchards and 
woods. The flowers are unisexual and dioecious, — that is, 
borne on separate plants, the female plant being more luxu- 
riant in its growth than the male; and there are many varieties, 
doubtless of seminal origin, which vary in habit and size of the 
leaf and fruit. It is commonly found growing on the Apple, 
Lime, Poplar, Hawthorn, Maple, and more rarely on the Oak 
and Chestnut. It can best be propagated by seeds, which 
should be gathered when ripe in April or May, and pressed on 
to the bark on the under side of the branches of the trees on 
which it is desirable that it should grow. Some make slits in 
the bark, but the berries will grow quite as readil/ if allowed 
to adhere to the bark by their natural viscidity. If placed on 
the upper side of the branches, they are liable to be pecked off 
by birds. Many fail to propagate this plant through attempting 
to do so at Christmas, when the berries are abundantly used 
for indoor decorations, but the seeds are then in an unripe 
state, and this accounts for their non-germination. The serf 
throws out roots, and tikes hold of the bark in two or three 
weeks after being rubbed on the tree. It is necess^ to pro- 
tect the seeds from birfs. Grafting succeeds in spring just as 
the sap of the Apple or Lime begins to move. Cut a spng of 
Misseltoe, wedge-shaped at the base, and make an oblique 
fiit m the bark of the stock to receive it, after which cov^ 
Ihfc wound with^ld grafting-wax For an account of this 
mndous parasite, see * Trans. Lmnu>Soc.,* xsdv. 175, or ^Jour* 
1*64, p. J6i. In the ‘Garden/ iv. i a, is an 
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teresting account of this tree-pest; and the following list of 
about twenty trees on which it has been found growing may 
be useful to those who wish to propane the plant as a curio- 
sity or for decorative purposes. It is singular to find that this 
evergreen plant nearly alwayV selects deciduous trees on which 
to develop itself ; — 


Apple. 

Aspen. 

Sycamore. 

Oak. 

Whitebeam. 

Briar. 

Pear. 


Robiaia. 

Ash. 

Lime. 

Elm. 

Silver Fir. 

Whitethorn. 

Willow. 


Medlar. 

Birch. 

Black Poplar. 
Maple. 

Hazel. 

Mountain Ash 
Hickory. 


The Mibseltoe furiiishes us with one of the few known in- 
stances of duplicate or self-parasitism. Mr Corderoy, of Did- 
cot, has recently Sent to the ‘ Gardeners^ Chronicle ' some 
specimens of Misseltoe parasitic on itself. The young seedlings 
have attached themselves to the parent branches just in the 
same way that they usually do to branches of the Lime or 
any other tree. Mr Corderoy mentions also a variegate^ 
form, produced as a sport, and alludes to other variations in 
habit. 


The Looses'! rife Family {Lythracece), 

A small group of attractive decorative plants found in 
Europe, N. America, and the tropics of both hemispheres, and 
represented in our gardens by the genera Lythrum^ Cuphea^ 
Zagersfrcsmtaf and one or two others. Lythrums generally 
seed freely,* and Cupheas are easily multiplied^either by cuttings 
of the young growth or seeds. Lagerstroemias are Indian 
shrubs, which are in thd gardens of India What the Lilac is 
here at home. Z. indua is a well-known plant, bearing dense 
masses of tosy-lilac flowers, witih long-stalked crisped petals. 
Cutties of the young wood root freely in heat ; and seeds 
germinate readily, sown as soon as ripe, on a gentle bottOm-heat 
of 70® to 80®. 

' Lagerstmmia eligans carhtia is described. in the ^Garden * as 
a new variety, raisrf frpm seed of Z. el^am by M* V* Sajntt 
of Montpellier. It has the habit and vigorous growth of Hs 
parent, resembling it also in the structure of the flowets, whidt^ 
as is well known, differs from that of the flowers of Z. 
but the flowers of Z. t* instead of \mng of a toitUaill 

deep rose colour, like those of Z| tlfgans^ are of a deUce^te rose 
or flesh colour, becoming almost white when they be|m W 
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from thp three other 
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„ — essentially 
in 
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Tfta Houyhock aku Cotton Family { M ^ lvacea ), 

A wai^ofiiind group of herbaceous plants, annuals, shrubs, 
or treeSy mostly natives of the tropics and sub-tropical regions 
In Europe they are represented by Mallows {Maha), and from 
one species of Althaa^ A, rosea, all the lovely forms of our 
garden Hollyhock have originated The most important plants, 
from an economic point of sight, are the different species and 
varieties of Gossypium, from the seed-pods of which the cotton 
of commerce is obtained The following are the principal 
genera m this group Althcea, Lavatera, Malva, Mahastrum, 
SKa, Ahutdon, Malvaviuus, Abelmoschus, Hibiscus, and Gossyp- 
turn. As a rule, seeds are freely produced by nearly all the 
plants m the order, and these germinate readily if sown as soon 
as ripe — the hardy species m a cold frame, and the tender or 
tr6pical kinds m heat. On the other hand, some species, as 
Hibiscus rosa-sinensts, very rarely produce seeds even in India. 
Mr W Williamson of Belair, Dulwich, has however received 
seeds of this plant, ripened in Devonshire, from which young 
plants were obtained. 

Ahutiloit — A well-known genus of greenhouse plants, with 
cordate or palmate foliage and drooping bell-shaped flowers, 
— ^A. vmosumf A, strtakm, A. braztlimse, A, Dt^rwmtt, and 
others^ being well-known examples. All the species are readily 
multiplied by seeds and cuttings, or by grafting the choice 
vari^l^ed kinds on A, striatum as a stock. Several beautiful 
hybrid or seminal forms have been raised in Continental 
garden^, one of the best of these being the pure white 

Boule de Neige,” which flowers vjeif freely m the open air in 
summer and in a warm conservatoiy in winter. *I'his plant 
somewhat resembles the old Stda glohtflora (see ‘ Bot. Mag.,^ 
% which was introduced to our gardens from the 

iMBitius as Jong ago as By hybridising this plant 

Wm; A, a new and very attractive race riiight 

be produced* Hybl^ Abutilons have 'frequency' 
Teased in Continents gsrSens, but i can find ho jteeoidl 
a B 
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of any having been raised in this country. In 1848,* hybrids 
were obtained, two of the most interesting being A, venoso- 
striaium and A. siriaU>-veHo$um, which are the result of recip* 
rocal crosses between A, sl^iatum and A. tmosum. In 1855 , 
M. Lambotte of Namur exhibited several interesting hybrid 
Abutilons, which were the produce of A. striatum fertilised 
with pollen from Sida albida^ and to these mules jui extra 
prize was awarded by the Ghent Horticultural Society, It 
has often been observed that when the golden-blotched Abu- 
tilons are ^afted on the green-leaved A. striatum asf a stock, 
the latter is frequently induced to produce golden-blotched 
foliage below the junction of the scion with the stock, A cas^ 
is mentioned (see ‘Gard. Chron,’ 1875, P* 75 ®) which M. 
Jean Driessche of Ghent succeeded m grafting the new Abu- 
tilon Daruimii on^ to the variegated A, Thompsmii as a stock, 
the result being that subsec^uent leaves produced by the graft 
also became vanegated as in the form A, tessdatum. 

Althasa. — A genus of hardy malvaceous, annual, biennial, 
and perennial plants, represented by the Marsh-mallow in 
marshes near the sea, and b> the stately Hollyhock in ^r 
gardens. The last named plant is one of the very few haray 
flowers which are noble enough in habit to produce landscape 
effects. Mr Chater of Saffron-Walden, a well-known grower 
and exhibitor, who has done much to improve and popukirrse 
this noble-habited flower, recommends their being propagated 
by single eyes in July and August, also by cuttings in the spring, 
placed on a slight bottom-heat. Plants raised in summer are 
best preserved by re-potting them in October into large pots 
*-the larger the better — in light, rich, sandy earth, and placing 
them in a cold frame or greenhouse, giving' plenty of air on all 
favourable occasions ; they will then grow during the winter. 
In March or April turn them out into the* open ground, and 
they will bloom as fine and as early as if planted in the autumn, 
plants even put out in May will flower the same year. 

New varieties are, of course, only to be raised from $eedi 
and the usual practice adopted by raisers is to groiy a select 
collection of smooth, roui^-petalled, semijripuble varieties close 
together, from which sec®s are saved, which, like Stocks and 
Asters, produce a certain proportion of perfectly double flowers ; 
and the better the strain or selection, the larger is the propor- 
tion of * perfectly double seedlings obtained. The parent froni^ 
which the present race of HoSyhodcs has been produced 
A. rosea, a herbaceous biennial introduced from China in 157^4 
Th6 common single-flowered sfedlings my be used as 
on which to graft the tender double kinds. Cl<tfbgni^g or 
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crown-grafting on the neck or flie in April and 

May are the beist that 

the adcKha et gtafts jitfl butted in dry 

sand^ they are ftom 

frost Graft dose to the ™^ws8/ jMtet skill^'^thke up the 
roots, 00^ off the Stems oftS^ i^odt a^r the c«rilar, and insert the * 
Ijtafts Oft the junction betmfb thh stem and root This plan 
l^^reeits, to a gtesd extent# rising Ibm the stock. 

' In risfe ^Gardeners' Chlodkle/ 1845, p. 473, a curious in- 
Slaiiee $ eslated of a double^&ow Hollyhock which suddenly 
produced sin|te white flow^, and then a cluster of yellow 
flowers, vhry double, again niade its appearance among the 
other lateral spikes. M. d'Auch, who onginally communi- 
cated the information to the ‘ Revue Horticole,’ remarks that 
this case is all the more singular, since varieties of Althaa rosea 
once obtained are very permanent, and produce themselves 
again by their seed. This last fact is corroborated by Dean 
Herbert in his ‘ Amaryllidacese,' p. 366, where he says : “ It is 
to be observed that in some cases the seminal vaneties of 
plants preserve themselves almost as distinct in their genera- 
tions as if they were separate species : for instance, the culti- 
vated double Hollyhocks, of which at least the orange, the 
yellow, the white, the black, the red, and the pink may be 
raised with certainty by seed from plants of the several colours, 
although planted near together in the garden ; yet it is probable 
that if gardeners were to take the trouble of crossing them with ' 
pollen from plants of a different colour, a greater multiplicity of 
hues would be procured.” 

Ctossypfttm (CoUon-plan^s ), — ^The plants of this group, or 
at least the species which yield the cotton of commerce, are 
found in Asia and America. In India, Egypt, and- other 
Asiatic countries, Cotton has been cultivated from time im- 
memorial, just as Flax {Zinum) has been also grown for ages. 
From the ‘Treasury of Botany/ p. 544, we learn that “the 
use of Cotton dates from prehistoric ages, both in the Old 
World and the New. It is frequently mentioned in the ‘ In- 
stitutes of Menu,’ a work written eight centuries before the 
Christian era.” The aboriginal Americans used it for clothing 
long before North America was discovered by Europeans, and 
manufactured articles of Cotton have been found in the tombs 
of \ the Peruvian Incas. G. harbadense is the species culti- 
vated in the American States; and cultivation and sdeo- 
tion have supplied varieties, each of particular excellence, in 
localities, or as supplying finer-stapled fibre th^ the 
type^ G. Metbacmm is the native Indian or Asiatic species, its 
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forms being largely grown in British India, G, peruxnanum^ 
or Kidney Cotton, is the type cultivated in South America. 
All the species are perennial shrubs oj herbaceous plants, but 
in cultivation they are treated as annuals and raised from seed, 
which germinates readily in a genial bottom-heat of 70® to 80®. 
The varieties of Cotton interbreed readily, and numerous kinds 
were raised prior to 1871 by Col. Trevor Clarke, and these 
plants were exhibited in a greenhouse especially erected for 
them near the Exhibition of 1871. Col. Trevor Clarke has 
very kindly given me the following remarks on cross-bred varie- 
ties of Cotton : ‘‘ In Gossypium, cross-bred plants were pro- 
duced for purposes of improvement many years ago by Mr 
Burns and others in India, and afterwards largely by myself. 
In a series of experiments, extending over many years, I found 
that the Eastern Cottons, G. herbaceum, with its innulnerable 
forms, and the nearly-related purple-blossomed (?. arboreum, 
would interbreed freely amongst each other. The occidental 
or New World Cottons were also found to cross with each 
other, and to produce fertile offspring; but no union could be 
effected by artificial impregnation between the Asiatic and 
American plants. Note here, that the rough or hairy-leaved 
type of American Cotton, represented by the New Orleans, 
has been frequently cultivated experimentally in India, and in 
one district successfully; various other members, too, of the 
occidental type have also been brought thither fof the same 
purpose. These would all cross or interbreed with each 
other. It is, however, an unfortunate circumstance that the 
American New Orleans plant has become confused by planters 
with the true Asiatic race, under the common nme of G. 
herbaemm, and that thus has sprung up the erroneous notion 
that the two races were capable of hybndisation. The results 
of artificial breeding amon|pt the Cottons may be summed up 
^briefly as fellows : The Asmtic sorts were not improved in any 
very marked degree. Some of the best of the muttitudinous 
local varieties were crossed with each other with the usual 
well-known result in such cases — to wit, strength^ed 
tion, and greater development of parts ; tset at pr^e^t the most 
improved examples will not bear comparison with the Ordinary 
American kinds. The cross between arboreum and kerbaai^ 
was verified, and the produce had some marked goo^ 

The occidental or American iamtly was also 
upon largely ; the numbelless related forms were croseea^^^ 
recrossed with each other over a period nearly twenty 
and the produce ^nt out to be tested in the varipus 
growing countries- The |rfiysfcal '^results were in the 
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degree successful^ and the iinportalioe f£ using hlghlj^evelpped 
cultivated sorts to improve iittfcnor fisgmA }md by tiative 
cultivators was fully ^ An^boraie trial of these is 

now being made by Mr of WfflistoD (South Carolina), 

with every prospect of success.’^ It is very interesting to 
know that Cotton-plants may be grafted readily when in a very 
youM state; and in the 'Gardeners’ Chronicfe,’ 1871, p. 1260, 
is a i^ure of a grafted seedling, the scion being united to the 
stock just below its (the scion^) seed-leaves. 

HIMseiiB. — A group of shrubby ^den plants, of which If. 
syriacus {AUhtm /rutex\ H, sinemis^ and the numerous semi- 
nal fbriytti of bach type, may be cited as examples. They are 
readilyfiropagated by seeds, which are produced only as a rule 
after careful artificial fertilisation, and these should be sown 
at once in light rich sandy compost, and placed in a gentle 
bottom-heat of 65° to 70°. Cuttings of the young wood root 
freely ; or the rare and choice varieties may be splice or cleft 
grafted on the common kinds. It would be interesting to 
know whether the beautiful single and double forms of H. 
sinensis would succeed grafted on pieces of the root, or on 
seedlings of the hardy H. syriacus. 

Hibiscus syriacus is a showy rosy-flowered sbrub from Syria, 
and of rinTtHerir are numerous white, red, crimson-striped, and 
double varieties in our gardens. It is increased by layers, 
and occasionally by seeds, which are sparingly produced. 
Miller remarks that the scarce varieties may be propagated by 
grafting them on each other, or on common sorts, which is the 
usual method of propagating the kinds with striped leaves 
(sec ‘ Bot. Mag.,’ t. 83). 

M. Gaudais of Nice raised a hybrid some years ago between 
hibiscus m^scheutos — which has pereistent foliage and a dry 
^it^and Achania malvaviscus — ^which has deciduous foliage 
ac'd a berry-like fruit. The last-named was the seed-parpt, 
and the hybrid is said to have resembled it in bearing decidu^ 
<>us leaves and habit; while the flower was double. 


The Maonolia Famjjly {Magnoliacece). 

A very ornamental family of evergreen and deciduous trees 
or 4hr0^ bearing conspicuous, and in many ewes fragrant 
their foliage being also generally noble in form ^ 
ill siacv The species are natives of Norths America^ 
J AtoWi and Northern India, and belong to Liriaimirm 
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Liriodendron {Tulip-tree ), — Only one species is known in 
this genus, this being a native of North America, and common 
in our gardens. Z. tuhpifera forms a tree forty or fifty feet 
high, and is easily recognised by its curious saddle-shaped foli- 
age. Its cup-shaped red and yellow or greenish flowers are 
produced in the summer months. Imported seed grows freely 
sown in the sj)ring, either in a cold frame or in sheltered nur- 
sery beds. Z. tiilipifira^ var. ohtusifolia^ bears larger flowers 
than the type, and may be propagated by grafting, as in Mag- 
nolia, The Tulip-tree rarely riptms its seeds in this country ; 
but if seeds cannot be obtained, hillock -layering may be resorted 
to, as in Magnolia, 

Magnolia. — A well-known genus of highly ornate detiduous 
or evergreen flowering trees and shrubs, many of them, as M, 



^mndiflora and its varieties, M, glauca^ M* purpurea^ and 
being quite hardy in this country, and . admirably 
^iUlpted for sunny w^ls. All the species are readily increased 
by imported seeds, which ripen well in Italian, Spanish, and 
even French gardens, but rarely in this country, except on very 
warm soils, artificial fertilisation being advisable in order to 
induce the fruit to set welL ' W. conspUua ripened its seeds in 
1871 at Carclew, Comwadb Seeds should b^ sown in shaltpw 
boxes of light ri^ earth in the spring, and placed on a gniw 
bottom-heat of 60** to 70® : they germinate well, although rather 
irre^larly. Hillock-layering is employed, and with gr0m- 
difiora and other strong-growing kinds it is successful j ahd ^ 
plants so obtained do not grow $0 grossly, and bloom eariir 
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than seedlings. Cuttihgs of the young woq4 fredy in 
heat, and may be resorted to seeds or %6ring cannot be 
adopted. Layers, seeds, or gra^ng are the method however, 
most generally made use of m good tree-mirsOli^fea ' The 
weak'-growing or other decidu<ni» kinds do best on seedlings of 
M. discolor or M, glauca ; the method^ generally adopted being 
to side-graft pieces of the young |^owth, when tolerably hard, on 
to the neck of the stock, without heading it down. July and 
August are the best months for this operation, the stocks 
being grown in pots and worked in a close frame. The union 
between the parts generally takes place in five or six weeks. 
Some uSe layers as storks, but fresh young seedlings are to be 
preferred. The evergreen kinds do l)est on Af, grandijlora a.s 
a stock. Some of the deciduous kinds, as M. Soulangeanay 
M, discolor^ M, purpurea^ M. Lennei^ and others, are so bcauti- 
‘ful, even in a small state when grown in pots, that they dcsen^e 
culture for conservatory decoration in the spring ; and, with a 
little care in hybridivsing, a race of dwarf, bushy, free-flowering 
forms might be obtained. I have seen j)lants of M. Lennet in 
a thirty-two-sized pot bear eight or ten of its deliciously fra- 
grant flowers, which are satiny-white within and deep purple 
outside, being so elegantly bell-shajied or vasiform withal, that 
one can only wonder why it is so rarely seen cultivated in pots. 
The fruits of Magnolias are long and fleshy, the seeds being 
exposed when fully ripe ; and in thus country pot-culture in a 
greenhouse and careful fecundation would be the most certain 
means of obtaining them. Numerous seedlings of M. grandi- 
flora have been raised in this country — M, grandijlora^ var. 
exofiiensis, being the best. M, Campbellii is a magnificent 
rosy-flowered species, figured in Hooker’s ‘ Himalayan Plants,’ 
and is quite hardy in Ireland— -a tree having stood out several 
years near Cork. It is certainly one of the finest of all the 
species, and ought to be invaluable to the hybridiser. H||f- 
bert, in his oft -quoted ‘ AmaiyUidacese,’ observes: 

French have favoured us with some desijable Magnolias from 
M. Yulan^ fertilised by M, obovata and M. graciks ; but the 
mixture of the Chinese species with the magnificent M grandh 
flora, and with the very hardy M, tripetala, is probably still in 
expectation.^ M, Porcher, in his interesting work, ^ Du 
Fuchsia/ tells us that M. ^langmna was obtained in 
and th;^ it is a seedling from AT.. Yulan, fertilised with poUen 
from AT. obovata disa>ldr^ and that it was named by the Soci^ 
d’Horticultiire de Paris in comi)liment to the nuser,^ M* 
SkmUmg-Bodjn, and it may possibly be one of the French 
hybtids allud^ to by but which he does not name. 
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M, Lennei is a garden hybrid, and is one of the finest 
of the deciduous group. It is of Italian origin, and is sup* 
posed to be the result of a croes between M, Yulan and M. 
purpurea (see ‘Flore des Serres,’ t. 1693-94). M, Thom- 
soniana js a garden hybrid between M, glauca and M, tripdala^ 
and M. conspicua Nohertiana is supposed to be the result of 
fertilising M. conspicua with pollen of M, purpurea. Magnolia 
macrophylla is a noble, large-leaved plant, which bears salver- 
shaped white flowers, which, being open and loose, remind one 
of an enormous Mallow. The flowers are fully twelve inches 
in diameter (see ‘ Hot. Mag.,* t. 2189). 


The Canna Family (Maraniacece), 

A small natural family of tropical herbaceous or .evergreen 
plants, represented in our gardens by many beautiful-leaved 
species and forms of Mararita and Calathea. Thalia dealbata^ 
and the numerous species and still more numerous improved 
hybrid or seminal forms of Canna or “ Indian Shot,” also 
belong to this group. Marantas and Calatheas are easily 
multiplied by dividing the rhizomes of established plants. 
Seed is rarely produced except by careful cross-fertilisation, and 
the floral envelopes should be removed as early after the flower 
decays as possible, or they induce the seed-vessels to decay. 
Thalia and Canna are also easily multiplied by dividing the 
tuberous rhizomes, and the last named produces fertile seeds in 
abundance on warm rich soils. Seeds should be sown in the 
spring in a genial bottom-heat of 70° to 80°, and may be 
planted out on a warm border in June. Nearly all the beauti- 
ful-foliaged and flowering varieties of Canna^ now so popular in 
our garden arrangements, have "originated in Continental gar- 
dens. Parkinson figures a variety of Canna in his ‘ Paradisus ’ 
(1629), and describes a form with yellow flowers, spotted with 
red, so that this plant is an old one in our gardens. There is 
every reason to believe that the Canna will some day ere long 
rival the Gladiolus in the beauty and variety of its flowery. 
Numerous seminal varieties, cross-bred forms, and hybrids haye 
been raised in French and Belgian gardens ; but hitherto the 
object has been to obtain fine-foliaged varieties rather than to 
develop their inflorescence. 

C. iridiflora (see ‘Revue Horticole,' 1875, p. 291) bears 
splepdid spikes of crimson-scarlet flowers, and a very fine^form 
rais^ by M. Jean Sisley, named C. Jean Vandael (see ^ Revue 
Hort,* 1869, p. 1 71), deserves the attention of hybridists. The 
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last-named plant was obtained by crossing the varietieB C. 
Mar^al Vaillant, and C. D^pnt^ H^on, its floWers being two 
to three inches in diameter deep crimson-scarlet in colour. 
Other large-flowered varieties have been raised by M, Aim^e, 
M.[ Sisley, M. Chat^, and otheis ; and some of the best of these 
which seed freely might with advantage be crossed again with 
C. iruiiflora, so as to obtahi a race of large-flowered kinds hav- 
ing fixity of character. The following is a select list of the best- 
flowering kinds, which may be used either as |>ollen or seed 
bearing parents by the cultivator. The first class includes 
dwarf kinds only — say not above two feet in height-; the 
second class grows three or four feet ; and the third class from 
four to seven feet, or even taller. It will be seen that these 
plants are of far nobler habit than the Gladiolus, and are also 
of easier culture, and we hope to see many handsome seedlings 
raised in English gardens as well as on the Continent, and we 
may reasonably expect that some of these wnll rival the tropical 
Marantas in foliage, and at the same time delight us with their 
handsome flowers. 

First class — Prince Imperial, bright scarlet; BihorcUii^ or- 
ange-scarlet ; Bihorellii elegans, Indian yellow ; Bihorellii spleth 
(iensj bright scarlet ; Michel Bonnett, bright crimson ; Gustave 
Bonnett, orange-scarlet ; MuHerii, crimson ; grandijlora flori- 
bunda, orange ; compacta^ yellow, spotted red ; Ferrandii^ bright 
crimson. Second class — Senateur Chereau, yellow, with red 
spots ; lutescenSy yellow ; Imperatoty dark scarlet, orange-spotted ; 
gigantea floribunda, orange-buff ; rotiindifoha rubra^ orange ; ' 
picturata fastuosuy light yellow, spotted red. Third class — 
Premice de Nice, canary-yellow ; Auguste Ferrier, scarlet and 
orange ; Rendatleriiy orange-buff ; Dc'put^ H^non, yellow and 
rosy-red, shaded ; Ernest Benary, orange-red ; Van Houttei, 
bright orange-red. 


The Meadow-Saffron Family (Melanthacm). 

Very few plants in cultivation belong to this order, the prin- 
cipal being different species of Veratrum, TricyrtiSy Bulbo- 
codiuMy ami Colchicum or autumnal Meadow-s^ron. The 
flowers are very variable in form and size, being either uni- 
sexual or hermaphrodite. * Nearly all the cultivated species are 
hardy ; but the order, although a small one, is widely dis- 
tributed over the eaiih^s surface. They are veiy poisonous. 
The herbaceous section, like the Japanese Trkyrtis zxA the 
European or American Verairutns^ are readily multiplied by 
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carefully dividing large establifshed clumps, while seed ger- 
minates freely if procurable. The bulbous species of Bulho- 
codium and Colchicutn are readily propagated by seeds sown on 
pans of sandy earth as soon as ripe or in the following spring, 
and placed in a warm frame to vegetate. Offsets or division 
of large clumps affords another way of multiplying these beauti- 
ful plants. 


Tnv, Bkrtolonia Family {Mclastomacecp), 

A large order of trojjical plants, many of which are grown in 
our gardens for decorative purj)Oses. J)e Candolle remarks of 
this group as follows : Although composed entirely of exotic 
plants, and established at a period when but few species were 
known, it is so well characterised that no one has ever thought 
of putting any part of it in any other group, or even introducing 
into it genera that do not rightly belong to it.” The distinctive 
characters of Mela sto mads are the opposite and generally three- 
nerved leaves, the veins running from the base to the apex, 
and the curious long-beaked anthers. The imncipal genera 
cultivated are Caitradema^ Lasiandra, Pieroma^ Melastoma^ 
MonocheBton^ R/texia, Medhiiila, Bertolonia^ Sofierila, Spharo- 
gyne, Pliyllagat/iis, Cyafiop/iy/lum, Platyceutriuniy and others. 
Nearly all the species arc readily multiplied from cuttings *of 
the young or partially-hardened growth, while leaf-cuttings are 
successful, especially in the case of Fliy/lagathis, Sonerila^ Ber- 
tolonia, and some species of Mtdinilla, Layers and circum- 
vallation are successful methods — in particular cases the last- 
named process being handy, in order to secure the tops of old 
specimens of Cyatiophyllttm and Spheerogyne, But little has 
been done by hybridisers in this group, notwithstanding which 
the few results obtained have been remarkably beautiful, notably 
the hybrid Beriolomas of M. Van Houtte and the Sonerilas of 
Messrs E. G. Henderson & Son. These triumphs ought to 
stimulate others, especially when we consider w’hat handsome 
species might serve as a groundwork of the hybridist’s experi- 
ments. Fancy fhe lovely purple flowers of Lasiandra maermtha 
borne on a good-habited plant like Plcroma degans I Then, 
again, the Monochdtons would doubtless give a beautiful race of 
hybrid decorative plants. Seeds are rarely tome by these 
plants unless the flowers are artificially fertilised ; but when ob- 
tainable, they germinate very readily sown on a pan of light leaf- 
mould and sand placed in a genial bottom-heat of 70^ to 80®. 
A pane of glass or a piece of brown paper should be placed 
over the pan to prevent undue evaporation. The sexual organs 
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of nearly all Melastomads^ and especially their antherSi seem 
specially formed for securing cross • fi^itisalion by insect- 
agency, and every group of plimts which depends more or less 
on insects for fertilisation seems to be especially Uabk |o pro- 
duce hybrids. The curious struaure of the long curved-pointed 
anthers, and the curved stattiais and Jong connective, seem to 
act in a manner analogous to that ot Safvias ; while the pollen 
is by some species ejected on the stamens being irritated, just 
as in Loheliads. For figures of the sexual organs of these 
curious plants, see ‘Trans. Linn. Soc,,’ vol. xxviii., part i. 

Several hybrid or seedling forms of Bertolonia have been 
raised. To M. Van Houtte, of Ghent, we are indebted for 
Vm Houttei (one of the handsomest), B, MinwdiRi^ and B. 
Marchandii. The first-named variety was exhibited in England 
in 1875. 


The Fig-Marigold Family {Mesembryacea), 

A natural group of succulent, sub-shrubby, or herbaceous 
plants, having oi)posite simple leaves, and showy puqjle, rosy, 
yellow, or white flowers, similar to those of Composites or Por- 
tulaceas in general appearance. They are princii)ally natives 
of the Cape of Good Hope, a few being found in South 
Europe, North Africa, China, and Peru. In our gardens they 
are represented by two or three hundred species and varieties 
of Mesembryant/iewum, ahd by Lavisia rediviva, an American 
plant bearing showy rose-coloured flowers. All the species of 
Fig-Marigold are readily multiplied by cuttings inserted in dry 
sandy compost in the ■summer months \ and, like other succu- 
lents, the cutting pots or pans should be placed on a sunny 
shelf near the glass of a warm greenhouse or vinery. Nearly 
all the species seed freely ; but the seed-vessels, being fleshy, 
are liable to damp. Seeibearing jilants should have the flower- 
buds thinned, and the petals should be cut away from the seed- 
vessel as soon as they fade, or they cling around it and cause 
damp and mould. A dry and sunny shelf in a warm greenhouse 
or pit is the best position for seed-bearing plants. Seed should' 
be sown either soon as ripe or in the spring — say March or 
April — on the surface of a well-drained seed-pan filled with 
sandy compost. Water very carefully with a fine rose after 
so\ving, and cover the whole with a flat pane of glass, and set 
the pan on a gentle bottom-heat of 65® to 70®, until the young 
plants appear, after which remove the pane, or tilt it so as tq 
admit air freely, and set the seedlings on a sunny shelf near the 
glass until fit for potting off. 
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The Fig and Mulberry Family {Moracea). 

An order of useful fruit-bearing or ornamental plants, natives 
of temperate and tropical latitudes in both hemispheres, but espe- 
cially abundant in the tropics, where numerous climbing Figs 
abound in the forests. The principal genera are : Morus (Mul- 
berry), Broussonetia (Paper Mulberry), Maclura (Os^e Orange), 
Ficus (Figs), and Dorsienia. The plants in this group are 
monoecious, and remarkable for the flat or fleshy receptacle in 
which the seeds are immersed. In the case of the common 
Fig, cross-fertilisation — generally so easy in monoecious plants 
— is next to impossible, the male and female flowers being 
crowded together inside the fleshy fruit. The Mulberry is 
readily propagated by cuttings of the old wood ; large branches, 
three or four feet long, root freely if driven into the earth like 
stakes. M. Baltet recommends grafting or budding on the 
seedling white Mulberry as a stock, flute-grafting in April or 
shield-budding in August being most successful. Budding is 
most successful in warm soils, and may be performed as early 
as midsummer. Budding with a pushing eye in April is also 
recommended by the same author, the scion branches having 
previously been preserved by burying them in sand behind a 
north wall. 

Mulberry-trees were introduced into England, early in his 
reign, by James I., who spent ;^935 in planting them near his 
palace ; and by royal edict, about the year 1605, offered packets 
of Mulberry-seeds to all who would sow them, for the purpose 
of encouraging the cultivation of silk-worms for the promotion 
of silk-manufacture in this country. The royal patronage ren- 
dered the tree so popular that there is scarcely an old garden 
or gentleman's seat which existed in the seventeen^ cen- 
tury, in which a Mulberry-tree is not to be found. In 1609, 
Sieur de la Foret, who had in France a nursery of 500,000 
plants, travelled over the midland and eastern counties of Eng- 
land for the sale of Mulberry-trees, and distributed not le^ 
than 100,000. * 

The Os^e Orange {Maclurd) strikes from cuttings as freely 
as the Willow; and M. Neuman observes that new terminal 
buds are developed from the cambium layer tgaore htjely than 
lateral ones from latent buds on the old stems. Nearljr all the 
Figs root freely from cuttings of the young.or hardened wood ; 
and the common Fig, like the Grape Vine, is easily pix>wated 
by burying branches for two be three months, after whtefa they 
are found to root freely when placed in a genial bottom^heat. 
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Layers are also successful. The BaayanHtiee is one of the 
noblest examples of natural iMaing in the K^tabk kingdom. 
Many of the ornamental kinos root freely ftom herbaceous or 
woody cuttings in a dose heated case, or thciy aUy b^multi- 
plied by graibng cuttings on ^kick bits of the roots m cdmmon 
kinds, after which pot cwilktily intp small pots, and plunge 
them in a dose heated case. 



FrmHng branch of the F^{Ftcus Carica) 0 , tirCut iengitnHmalh to shew the 
cellecHen e/Jtewers instdtt S[ One 0/ the staminate /towers , c, One of the ^sttUate 
/towers; a, Ft/e/tg cut open to shew the cottection 0/ fruits; e. One 0/ the fruits* 
f Seed with enebtyo 

JFicm rdigiosa^ F, indica, F. dastica^ F, Chamn€rti^ attd 
others, may be propagated by inserting eyes or short pieces of 
the sten^ each having a single leaf and the bud at its ba$e 
attached Dorstenias are readily propagated by herbaceous 
cuttings or by division. Seedlings of the edible Fig vaiy very 
much in size, flavour, form, and colour ; and the niiineroits 
forms — upwards of a hundred-^now grown in this country 
have been raised in French, Spanish, or Italian gardens. 
Doubtless some are merely cultwal varieties, attd» as wtt hate 
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before observed, any systematic course of intercrossing is next 
to impossible, unless, indeed, the fruit can be partially severed 
— slit open when the open orifice indicates the perfection 
of the flowers — and the foreign pollen introduced, after which 
the fruit might be held together by an elastic band until the 
margins united again; or it might be possible to insert the 
point of a fine brush or feather, moistened with honey or nectar, 
and charged with pollen. The va^ety of fruits obtained when 
seeds of imported I^'igs are sown seems to point to hybridisa- 
tion having previously been effected at some time or other, 
unless, indeed, w^e can ascribe this seminal variation to a long 
course of cultivation. 


The Banana Family {Miesacecr), 

A small genus of large-leaved plants, principally natives of 
the Cape of Cxood Hope, Madagascar, and pretty generally 
throughout the tropics, where Musas are largely grown for 
their edible fruits under the names of Plantains and Bananas. 
A dw^arf-grow'ing Banana from China is often grown in our hot- 
houses as a choice fruiting -plant under the name of Mum 
CavcndishiL The principal genera are : Musa^ Strelitzia^ 
Heliconia^ and Ravenala or Urania^ the “ Travellers’ tree ” of 
Madagascar. Strehfzias and the edible Musas are readily pro- 
pagated by separating the offsets or suckers, which are freely 
produced. Musa ensete does not throw up suckers, but is 
readily raised from imported seeds, which, like those of Rav- 
mala, germinate freely in a genid bottom-heat. Heliconias 
may be propagated by division, or if seeds can be procured, 
they germinkte readily in a close heated frame. Musd Coven- 
dishii and M, sapientum are the most useful as fruit-bearing 
plants in this country ; and it is interesting to notice that in 
the tropics, where they have been long cultivated, there are 
numerous varieties differing in the size, colour, arid flavour of 
their fruits. The varieties having short plump fruits, with deli- 
cate rose-tinted Tpulp, are the best, and are as much sought after 
as are the finer Peam or Grapes here in our gardens at hoipe*. 
The pendulous flower-spike of Musa, with its unisexual female 
flowers above the male blossoms, seems a simple provtsion to 
fi».vour cross-fertilisation with other varieties occasiomlfy; and! it 
would be worth while to try the effect of pollen of 
on M. CotfmdisAii, and pm whenever and wherever this 
is practicable. It is singular to observe that the edible-firuited 
Musas, like the Pine-apple, rarely bear fertile seeds^ state.of 
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things favoured by the system of propj^gatm| them % suckers 
or offsets in cultivation. 

Strelltzia. — A small ^enua of gorgeous orange apd purple 
or white-flowered Musads frcm the Cape, and repn^aented in 
our gardens by S- S Juma (S fanifolm\ and S. 

huntiiis. The flowers remind one of those of Irids, and con- 
sist of six segments, the outer (sepals]> usually of a bril- 
liant orange colour (white a^^sta), while the three inner 
ones are unequal, the two lower ones united, forming an arrow- 
head-like hood, of a rich purple colour, and concealing in a slit pr 
fold the five perfect stamens and an imperfect one. The three- 
celled capsule contains numerous seeds, each having an orange- 
coloured tuft of hairs. These fine flowering and foliage plants 
are much hardier than is generally supposed, and well deserve 
more general culture. Numerous beautiful seminal varieties, 
which, if not actually true hybrids, are of equal practical im- 
portance, have been raised in Belgian gardens (see * Ann. de la 
Soc. d’Agriculture et Bot. de Gand,* t. i. p. 419). The Belgian 
varieties are : S. aurora^ S. imperialism S. rutilanSj S. citrhutm 
S. vitredm and others ; and these have been raised from seeds 
of the well-known 5 . regince fertilised with pollen of 5. angusti- 
folidy S, juncea, and S. humilis. The pollen of these plants is 
>\ell worth examination, being spherical, and having a hard 
thick outer membrane, finely punctate or pitted, and scarcely 
separable from the internal coat. 


The Myrtle Family {Myrtacece). 

A group of trees and shrubs, mostly evergreen, and repre- 
sented in our gardens by different species of EucafypluSm Colli- 
stemon^ Metrosiderosm Leptospermum, Babingtoniam Punka (Pome- 
granate), Psidium (Ouava), Pimenta (Allspice), Myrtus (Myr- 
tle), Caryophyllus (Clove), Eugenia^ Jamhosa (Rose-apples), and 
several other genera. Nearly all the plants in this group are 
natives of hot countries, and abundant in the tropics. New 
Holland and the South Sea Islands contain genera peculiar to 
their shores, while the most northern species is the Commort 
Myrtle (Myrtus communis)^ which, although originally a native 
of Persia, is now abundantly naturalised in Europe. Aromatic 
properties characterise the order ; ’ while some genera, as PskBum} 
Jambosa^ and Eugimid^ produce 'edible fruits, even in cultiva* 
tion. Most of ^e species are evergreen. Seeds germinate 
freely in a bottom-heat of 70® to 85®, and cuttings of the young 
groim root fireely in a warm plant-case or frame. It does not 
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appear to be generally known that Myrtle-branches, five or 
six inches long, root freely in water, even in a dry window, 
although a close case would be better if at hand Many 
other plants root freely in tepid water, |)ut extra attention 
is required in transferring the cuttings to the soil in potting. 
Hybridism is of rare occurrence in this group } but there are 
many seminal varieties of Psidium (Guai^) and Eugenia, 
Myrtles are readily multiplied bjt grafting in heat, and the 
double-blossomed Myrtle grows and blooms much better when 
worked on the common single-flowered type communis) as 
a stock. 


The Pitcher-Plant Family (Nepmthacea), 

Nepenthes {True Pitcher-plants), — A very curious and inter- 
esting group of i)lants, natives of the tropics, many fine species 
being found in Borneo and the other islands of the Malayan 
archipelago. Some of the finest species, as N. Edwardsiana^ 
N Envii^ N, Rajah, and others, are as yet unknown in this 
country, except by dried specimens. The male and female 
flow^ers are borne on separate s}iikes; and careful artificial 
fecundation is necessary to insure the production of good 
seed. Several beautiful hybrids have originated in the Chel- 
sea nursery of Messrs Veitch & Son, a descriptive list of these 
being given below. Seed should be sown, as soon as it is ripe, 
on the surface of a pan or pot filled with spongy peat and 
surfaced with living sphagnum moss ; and in a high pioist tem- 
perature these germinate readily. Imported seeds treated in 
the same way seldom fail to grow ; but if sown in soil in the 
usual manner, they never succeed. Cuttings of the lateral 
shoots or breaks, which are produced near the base of the 
main shoots, strike root readily if placed in a heated 
case on a layer of living sphagnum moss. If the cuttings are 
set upright between strips of lath, so much the better. Some 
insert the base of the cuttings in shell or Derbyshire spar, instead 
of moss, with^&qual success; while in the Belgian nurseries we 
have noted an ingenious plan of rooting Nepenthes by setting 
small inverted flower-pots on a bed of sphagnum moss, hnd 
placing the base of the cutting through the drainage-hole. 
This plan may also be used* for cuttings oT Dracaenas and 
many other kinds of plants which root better in moist air than 
in d^p earth. 

Dr Moore, of Dublin, has succeeded in grafting N, JSMkerii 
on N. ampullae^ as a stock ; but little is to be gained by this 
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mode of propagation. Still it is interesting to know that this 
method is practicable."*^ 

Some of the spedes naturaUy ocliibit a to vary : 

thus J\K ffcokerii is a fiwm M IMiPV iHptter, 

rounder, and more nighlyHcMi|^ AUd the rel and 

green pitcbered varieties ^ 4^,!plw nHtolt ) ile Itctural sports or 
seminal forms of N, pUaipkl^ met^h in gardens 

under the name of N. The ^tchera of these j>lants 
are so variable even on the saune iadhridam pUmt, that no reliance 
can be placed on them as marks of specific distinction* 

The following hybrid forms, raised by Messrs Veitch, are 
in cultivation, our descriptions being s^breviated from the 
^Florist:’— 

M Stem dovmy; leaves, including the petiole, 

16-18 inches long, 3-4 inches broad, glabrous; pitcher 3-4 
inches long, 2)^ inches broad, purple-spotted. This form is 
a cross between N. Rafflesiana (^Hookerii)^ which was the male 
parent, and N. Donttniiy the female parent, the latter being 
itself a hybrid. The pitchers are somewhat like those of N. 
Rafflesiana^ but broader, and with the mouth less prolonged at 
the back. 

N, SedeniL — Stem glabrous; leaves 7 inches long, inch 
wide, coriaceous, glabrous ; pitcher (probably not fully de- 
veloped) 3 inches long, i inch wide, oblong. This form is 
stated to have been raised from the pollen of N, khasyana {distil- 
latoria) applied to the female flower of an undetermined species. 

N. Dominii, — Stem purplish, slightly downy ; leaves gla- 
brous, elliptic-lanceolate, tapering at the base, and decurrent 
along the sides of the petiole ; pitcher 6 inches long, 2 inches 
wide, oblong, deeply winged, wings purple, spotted and fringed 
at the margin; mouth infolded at the edge, furrowed, prolonged* 
at the back into a long tapering striated process about an inch 
in length ; ii<f oblong, 2 indies long by i inch wide, smaller 
than the mouth of the pitcher, speckle^ with purple glandular 
dots, ribbed at the back, and provided at the base with an ex- 
current recurved process. This form is stated to have been 
the result of the fertilisation of the female flowers of N. Raffles- 
iana with the pollen of an undetermined species from Borneo, 

Ni hybrida , — Stem glabrous ; leaves oblong-acute, tapering 
at the ba^ into a short stalk, glabrous ; pitchers 5 inches long, 
membranous, green, or with a few purple spots withim ^ llus 
form, and the succeeding one, aJ-e stated to have originated 

* For an illustiuted account of the origin and^ development of Ihe 
Fitebers of Nepenthes, and descriptions of new species, see ‘Trans. Linn. 
Sac./ xxil 415. 
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from seeds taken from the same capsule. The male parent is 
stated to have been N. khasyana^ the female an unknotm 
species from Borneo. 

N. hyhrida maculata, — Stem glabrous; leaves glabrous, 
coriaceous, oblong-lanceolate ; pitchers 5 inches long by i 
wide, cylindric, oblong, {)urple-spotted. This form resembles 
N. Boschiana in the pitcher, but is winged. 

N. inicmiedia. — This is evidently a robust and free-growing 
variety, and is the result of a cross between N, Rafflesiana and 
an unnamed species with small spotted pitchers. ’The pitch- 
ers are about the size of those of N. hyhrida maculaPa^ but 
resemble those of N, Rafflesiana in shape and colour. This 
interesting hybrid was obtained by Mr Court, one of Messrs 
Veitch^s foremen, and was first exhibited in 1875., 

Wherever N. Rafflesiana has been used in raising the above 
hybrids, no matter whether as male or female, its prepotence 
over the other species used with it is very evident- in the off- 
spring. 


Thk Makvi’l of Pkrij Family [Nycta^inacece). 

This is a small group containing hut few garden plants 
of esi)ecial interest. Mirabilis jalapa (see ‘ Bot. Mag.,’ 
t. 371), the common Marvel of Pern, is still a favour- 
ite flower in some gardens, on account of its evening and 
night-blooming habit, and fragranc’c. Although often grown 
from seeds and treated as an annual, it is a perennial, and 
its roots may be taken up and preserved in sand just like 
Dahlias. In the work above cited the different coloured 
varieties arc said to come true from seed. The species are all 
patives of Peru and Mexico. They are very readily propa- 
gated by seeds and by careful division of the tuberous roots. 
Cuttings root readily in heat, antf form tubers and flower the 
same year. The type, of M, jalapa bears rosy flowers, and of 
this, two of the earliest variations were two sports, the one 
bearing yellow and the other white flowers. The flowers 
opening m the evening gives this plant an especial value, as it 
forms, an attractive companion to the night - scented Stock, 
Mignonette, and other fragrant flowers. Between 1846 and 
i 862,* M. Lecoq obtained numerous self-coloured, bicolor, 
and tricolor, or striped forms of M, jalapa; and in 1.847 
obtained plants intermediate between M. jalapa and M. langir^ 

^ For a full and interesting account of M. Lecoq’s hybrid and ^ross-bred 
Mirabilist see ‘ De^ la F^ondatton et de T Hybridation/ p. 300 ; see also 
Naudin on Hybridism, 'Jour, Royal Ilort Soc.* {New Series), i. 5. 
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Jlom, the last being a deIidQU$ly-$)6|4U!i^ lumnf long*^ 

tubed flowers. It is di}^[Ukr observe dietfrhe!l 
fiara was made the fema^ all attem]^ el MNdii»aion 

proved abortive, whik an invdum bf this atisage# mnnerous 
hybrids, and these, when cro^(M give a l^rog^y in 

the second generation, liC Leoo^ .bas mO hvbndised M. 
jalapa with M. Midt being platttfit bearing 

yellow flowers, or flowers striped with jreBow and white. 


The WATER-Litv Family {Nj^mp^M^Ae), 


A group of vcrf beautifcl aquatic or floating plants, inhabiting 
the whole of the north- 


ern hemisphere, occa- 
sionally met with in 
Southern Africa, while 
in South America the 
highest beauty in the 
\vhole group is met 
with in Victoria re- 
gia. In Nymphaias 
we find ^ gradual 
transition from sejials 
and petals to anthers 
and stamens, and this 
group is one of the 
very few in w'hich 
semi-double flowers are 
the normal state. All 
the plants in the order 
are readily propagat- 
ed from seeds, which 
should be sown in a 
pot of loamy soil and 
sand, and plunged be- 
neath the surface of a 
warm tank, fully ex- 
posed to the sun. The 
rhizomes may be divid- 
ed in the case of the 
hardy kinds. Imported 
seeds should be sown 



Nympktra alba, L «, hia^vtrtng blnnl entirt, 
showing Jlowers, expanded ieeevest ana ethers in tts* 
Wtlnte vernation ; A jhrutt with scars eu the outside j 
Transt/erse srciion of the fruit; d, Seed cut tongi* 
indinally ; e; Seed showing embryo ; /, Seed nnturai 
size and magnified 


as soon as received. The Victoria is general^ and most con- 
veniently treated as an annual plant in our gardens, but it is a 
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perennial like the other species. It does not appear to be 
generally known that manure has a ;wonderful effect on the 
common white Nymphcea alba, causing it to grow with tropi- 

cd vigour, and produce 

f and so distinct in^pear- 

crim^son - flowered variety 

well adai^ted for aquarium 

with pollen from JV. rosea, 
N, cicrtdea, or other species, a race of elegant miniature Nym- 
phseas might be the welcome result (see ‘ Bot. Mag.,’ t. 1525). 
It is said to be really a native of E. Siberia, but has long been a 

favourite with Chinese *gar- 
A deners. In 1851, M. Ortgies 

A \ obtained fertile seeds from 

I iV. rubra (flowers of which 

iiHk I I carefully emasculated) 

ifni mk f pollen from M 

In I Ortgksiana, and the seeds 
jH lU 1 produced plants which flow- 
vMr following, and 

E p G H are described in ‘Flore des 

Nympkaa nlba, stvies of fortns Serres,’ t. viii. p. 69, as being 
I S Xi 1? intermediate between the par- 
tJkf normal ttamen (H). ents lU colour (rose), but tend- 

ing towards the female , in 
habit, time, and duration of flowering. The hybrids also 
possessed inaeased vigour, and produced flowers more pro*' 
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fusely than either paroit ; and so late Ha IDjaember one plant 
bwe seven flowers in one day t Hiis 
rudra, is 8terile^/.a, will not Dfoduce fertSe set[|^ tf fecun- 
dated with its own poBett* th*|; »e (Hgiss are 

all healthy and polleo abvMj^ It k WWtHlar to find, how- 
ever, that this polloi wfapi' Ifils 1i^ fecundate its attendant 
stigmas, will fertilise fl6s^ of OtlMr spedea, M. Planchon 
attributes this to the absence of the neoesaaty heat in the 
flower of M Otigiesiano-n^a at the time the stigma is recep- 
tive, and it would be interesting to know wheUver the same 
reason can be assigned for dmilar eflects in the case of some 
Passifloras. A rise of temperature has been npted to take 
place in Nymphaea flowm during the time the stigmas are 
receptive, which is generally at night or in the early morn- 
ing, In 1853, M. Bouchd, of the Berlin Botanic Garden, 
obtained a very pretty hybrid Nymphaa, with pale rosy flowers, 
by fertilising the stigmas of N. rubra with pollen from N. lotus; 
and a second batch was raised by M. Bouchd in 1857, seven of 
which were the result of fertilising emasculated flowers of N. 
rubra with pollen of N. lotus, and others were seedlings 
from the first hybrids fecundated with pollen of N. lotus. M. 
Donkelaar fertilised the Victoria and different species of Nym- 
phaa reciprocally, but obtained no striking results, although 
fertile seeds were obtained (see ‘ Belg. Hort.,’ t. viii. p. 280). 
Some years ago Mr Gower, when at Kew, made some interest- 
ing experiments which proved very conclusively that cross-fer- 
tilisation of the Victoria regia — i.e., fertilisation with pollen 
from other flowers on a distinct individual plant — conduces to 
increase fertility (see p. loi). 

N, Dezvniensis (see ‘Bot. Mag.,’ t. 4665), or N, hybrida, as 
it. is sometimes called, is a hybrid raised at Chatsworth from 
N. rubra, fertilised with pollen of N, dentata, or its near ally, 
N. lotus. It is one of the finest of all the crimson-flowered 
Nymphaas. Seeing that Nymphseas hybridise freely, and 
afford such splendid results, we hope some cultivator will be 
bold enough to attempt hybridising our chaste iVi alba with 
pollen from some of the more brilliant tropical species or vari- 
eties. Why should we not have crimson, rose, and cerulean 
Water-lilies as well as gorgeous Rhododendrons ? It may be 
impossible, but hybridists should never give that word a place 
in their vocabula^ until thqr have tried and failed. 
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The Olive Family (pimped). 

Trees or shrubs with hermaphrodite or unisexual flowers, 
and for the most part natives of northern latitudes. The fol- 
lowing genera are represented in our gardens: Chionanthus^ 
Olea^ Phillyrea^ Ligustrum (Privet), Myospyrum^ Praxinus 
(Ash), Fontanesia^ Syringa (Lilac), Forsythia^ and a few others 
less well known. One or two species are of economic im- 
portance, notably Olea eiiropiEa^ the fruit of whictf afibrds* 
Olive or Salad oil, and O. fragram^ the flowers of which are 
used by the Chinese in flavouring tea. Most of the species are 
readily multiplied by seeds, which in the case of Olives, Ash, 
Privet, and Lilac, are freely produced in favourable localities. 
Cuttings may also be employed, and layering in autumn is 
successful. Grafting is generally resorted to in propagating the 
Flowering Ash {Fraxinus ortius) and the Manna Ash {F, rotun- 
dtfoUa\ both of which succeed on the C ominon Ash as a stock. 
M. Paltet recommends shield-budding in July or English cleft- 
grafting in Marc h and Aiiril, and observes : “ Reject the buds 
at the base of the branches, — they do not develop readily. 
After budding the tojis of the scion, shoots may be utilised by 
side-grafting them under the bark. When the graft or bud 
begins to sjirout, the stock should be closely disbudded ; but 
a few leafy shoots should be retained here and there, to draw 
and keep up the flow of the sap.” All the seminal and hybrid 
Lilacs may be grafted on seedlings of the common kinds. 

I)e Candolle, in writing on Olive-worts (see ‘ Essai Mt^d.,' p. 
204, and Lindl. ‘Veg. King.,’ p. 616), remarks: “However 
heterogeneous the Olive-worts may appear as at present limited, 
it is remarkable that the species will all graft upon each other 
— a fact which demonstmtes the analogy of their juices and 
their fibres. Thus the Lilac will graft upon the Ash, the Chion- 
anthus^ and the Fontanesia ; and I have even succeeded in 
making the Persian Lilac live ten years on Phillyrea latijblia. 
The Olive will take on the Phillyrea^ and even on the Ash ; 
but we cannot graft the Jasmine on any plant of the Olive tribe 
— a circumstance which confirms the propriety of separating 
these two orders.” 

Syringa {Li/acs), — A group of spring-bloo%ning shrubs found 
in most gardens, the Common Lilac {S. vulgaris) and the 
Persian Lilac ( 5 . persica) being the best -known species or 
types. S. 7 fulgaris and some of its lilac-purple vaneties are 
much used for forcing by the French florists ; and being sub- 
jected to a humid heat and total darkness, the flowers as* 
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sunie a pure white toloor- {A|M* m ex^e]^ 

useful for greenhouse or d[>tiseicvatov}r in the 

spring, and these are obiniM) hjr wxwihg the^ Mpu of the 
new seminal vari^ies on •eewnga Of mmm ^^ies in 
heat. Two centuries ago area iiiNxAfen suchtlars and 

seedlings of the Commokl| as<#;|tock j but plants grafted 
cm either Privet or Ash lihorrovedl. Spring is the best 
time for grafting, and the operation should be p^ormed in a 
dose case. If seedltnc; stocks are not handy, sudors are gene- 
rally obtainable from the sb]:ubberies ; and these, if potted ohd 
pla^ in a gentle heat, soon root afresh, and form excellent 
stocks. Among the older varieties we must name S, rothoma- 
gtnds (the ^berian or Rouen Lilac). As to the history of 
this shrub th^ are differences of opinion. It was first intro- 
duced to our gardens in T79S. Some writers assert that it is 
a native of Siberia, and a distinct species ; others «that it is a 
hybrid raised about the latter end of the last century by M. 
Varin, the then director of the Botanic Ciardens at Rouen, the 
parents being persua and vulgaris. The probabilities seem to 
|)e in favour of the latter theory, as in general ajipearance it is 
just what might be exiiccted from the blending of the styles of 
growth, foliation, and flow^ers of the ^two species. Numerous 
imjiroved seedling and cross-bred forms have of late years 
made their appearance in French and Belgian gardens, one of 
the best being the richly-coloured form known as “Charles 

Among the new varieties, Ville de Troye, a dark-flowered 
and late-blooming variety, promises well; and Rouge ponctiie, 
of very bright colour, is equally good, (leant des llataille.s and 
De CronceU are both of them brilliant varieties. The blossoms 
of Gloire des Moulins are flesh-coloured, and said to be very 
fragrant ; while Aline Moequeris, of dwarf growth and a very 
abundant flowerer, may prove extremely valuable for planting 
nearer to the front of shrubberies than the taller-growing kinds. 
Notwithstanding all this wealth of novelty, one still finds the 
old kinds — the common broad-leaved {Syringa vtdgaris) and 
the Persian or narrow-leaved kind persica) — being alone 

used (with very rare exceptions) in the planting of new shrub- 
beries, even the magnificent and well-known variety distin- 
guished as 5. Limileyana being, as yet, found in very few 
gardens. 

Mdlle. Legrave, florist, of Li^ge, has succeeded in raisii^ a 
new variety of White Lilac, which is described in the * Belgique 
Horticole ^ as being exceedingly fine, the flowers being of large 
sbe, good substance, and of the purest white colour, with 
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anthers of a golden yellow, and* arranged in large well-fur- 
nished clusters. The jury at the International Exhibition at 
Maestricht awarded the plant a first prize, and also bestowed 
on it the title of Reine des Pays-Bas (Queen of the Nether- 
lands). 

S. Souvenir de Billiard is a vigorous seminal variety raised 
by M. Ch. Billiard, Fontenay<iux-Roses, and was sent out in 
October 1875. 


The Fuchsia and Evening Primrose Family (Onagracea). 

A small group of shrubs or herbaceous plants widely scat- 
tered in both hemispheres, but principally natives of temperate 
countries. They are represented in our gardens by the following 
genera : Isnardia^ Spharostigma^ CEnothera^ Godttia^ Clarkia, 
Epilobiuniy Zauchncriay Fuchsia^ Lopezia^ Gaura, and others. 
There is a tendency in this order to lose the petals, or rather' 
not to develop them, several species of Fuchsia being apetalous, 
and Lindley observes that Clarkia pulchdla sometimes exhibit^ 
the same peculiarity. The shrubby species are for the most 
part readily multiplied by cuttings of the young or partially- 
hardened wood. Herbaceous kinds are easily propagated by 
division, and seeds of all the species germinate readily, and 
are in many cases borne profusely, especially by the annual 
sotts. The hybridist has improved some of the Clarkias; 
and the genus Fuchsia has been so much improved, that it is 
rare to meet with pure species in cultivation. Gaertner remarks 
that he failed to hybridise those CEnotheras with rough and 
angular seeds with those having smooth and roupd seeds; 
and we have several other instances where the two or more 
sections of a genus will not interbreed : thus Primroses having 
a valvular orifice, as P, acauiis, will not breed with P, auricula^ 
which has an open throat; Ericas with cylindrical blossoms 
with those having bell-shaped corollas ; nor blue Linums with 
the yellow-flowered species, to say nothing of the aversions 
shown by Pelargoniums, Begonias, and Lilies, 

Fnchi ^.* — K genus of free-growing plants, all South Ameri- 
can, if we except F, excarticaia^ F, Firkei^ and F, procumbenSj 
which are natives of New Zealand. It is nearly a century since 
F» mdnea was introduced to this country ; but florists’ varieties 

^ Cultive^tors and hybridists interested in Fuchsias should see the His* 
toire et Culture du Fuchsia, suivies d'nne nomenclature methodlque des 
plus belles varietds connues, par M. Fdlix Parcher. Paris, 1874, Auguste 
Goin, Rue des Eeoles, ^2 (ancien 8ah pr^ le Musde de Clunv, 
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appear to have been first pUNluced abOQt 11II37, or soon after 
the introduction of the lon^ varmilion-fitnreiied Jf: 

Then came F. eorymb^h^, Ji M and 

others; and the cros»b«ee(iin)| ♦hitth the 

loag<ftowered kinds aMd 

beautiftil forms, inciu#a(| iHfo itattwi ilt fbUttwing list^ 
whidt was contributed tt tie ^CMeaers* CHronlde’ by Mr 
W. B. Hemsley^- 

VatkHfs of Fmks^ 901U 04 from |gj7 ^ 1844. 

Ktifted by John SaltCT, then at VerMlllet^ Albino^ Audofi, Bau- 
Bdwardmn La Ckitmse, MirabelU^ Ortste^ 

Pnadme dk Bara^pm^ SoHerii^ Sanpiitm wpetba^ Tkibauti^ 

Victoria, VuIciS. 

arborfa» 

Chandler— CkandktU, 

Cripps — VfHus victrijf^ a beautiful and elegant variety, uhioh has given 
issue to several more vigorous ones, such as Sydonte (P. Smith A: to.), 
Lady Franklin (Smith, 1853), Thaba (Turner, 1855), Venus dt Mtdni^ 
(Banks, 1856), which it was attempted again to send out as new in 1873 

Dickson — Du ksomt^ Jionbunda, 

Epps— Biidegroom, Eppsit^ HeioofKent, and Marion 

Harrison — Amanda, Admirable, Clio, Desilemona, Enclianticss, Fairy, 
Fama, Formosa, P'lorence, ^obosa longiflota^ Goldfinch, Madonna, 
Meteor, Prima Donna, Queen, Rosabella, Vesta, tenu^iHf and Zenobie. 

Ivery — Iveryana, 

Lane — lAinet. 

Low — btcolor, 

Lucombe — exoniehsi^ (*842), a hybrid between cord folia globo^a.'^ 

Miiy—Jloribnnda wagna, pendulay te/minabs^ pulc/ulla^ ^tylosa nta\wui 

Miller— Constellation, between fulgetn and loiymbiflota. 

Pontey — tricolor^ lemarkable for its beautiful colounng. 

Smith— Queen Victoria (1842). 

Standish— Aurora, debeaia, Hebe, Stnndishii {E. fttlgens x F, globosa) 
(1840), Attraction, Colossus, and President (obtained in 1843). 

T odd — Toddinna. 

Thomson— Formosa, elegans (1841). 

Youell — Ycuellii { 1843 ?) 

According to M. Porcher, the true hybrids in this genus are 
but few — F. exonUnsis {F* cordifoluhglobcsa) (see * Paxt. Mag. of 
Bot,’x. 151), F, Sfandishii {F globosofulgens). F, Toddianfk 
is another hybrid from the same parents (‘Bot. Reg.,' t ii., 
1840). uR Dominiana is from F. sfectabUis fertilised with pollen 
of F, s^rratifrUaf and was sent out in 1854. ^ Hybrids between 
F, globosa and F. tnagellanica have been obtained together with 
numerous half-breds, and hundreds of beautiful cross-bred 
varieties. Hybrid Fuchsias, like hybrid Calceolarias, are as 
fertile as the true species. 

The first white-sepalled Fuchsia was Venus victrix* This 
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plant was raised by Mr Gulliver, |brdener to the Rev. S. Mar^ 
riott of Horsemonden, Kent. It was sent out in May 1842 at 
2 IS. each by Messrs Cripps, of Tunbridge Wells, who at the 
time described it as follows in their advertisements : “ The 
flowers of this unique variety are white, sepals delicately tipped 
ivith green, with a superb bright purple corolla, the stamens of 
a delicate rose, and the pistils white. The plant is of excellent 
habit, with foliage about the size of F. graciliSy of which it is 
believed to be an accidental variety.” This plant was the fore- 
runner of a whole race of beautiful white-sepalled flowers. . Mr 
Dominy informs me that he knew an instance where this 
variety, Venus victrix, was used as a seed-bearing plant 
crossed with pollen fr^ F. ^errati- 
IJ foliay and all the seedlings were like 

H the male parent in every particular— 

// a very interesting fact, as .proving in 

tf I this case the prepotence of the male 

11 // parent. Venus victrix has recently 

lieen reintroduced to commerce by 
ll|i| Mr H. Cannell of Woolwich, and is 

1 1 one of the best of all the white- 

, l|L I sepallcd varieties for hybridising pur- 

j)oses. One of the first of the varie- 
ties having a white corolla and red 
sepals w'^as F. “ Madame Comellison,” 
f ^ which originated on the Continent in 

Interesting and in many cases de- 
// scrijitive lists of hybrid and seedling 

\\ P'uchbias may found in^the adver- 

jj tisement columns of the ‘ 'Gardeners* 

Q Chronicle* for 1841 and subsequent 

, , . ^ years, the principal raisers then being 

L»nptu4itmtl section of the -r* * ^ ^ 

Jiowef of Fuchsia s/iemieus YOUell, hppS, &C. 

Fuchsias are all very readily and 
(quickly propagated by cuttings of the young growth in a gentle 
bottom-heat — indeed even old leaves and cuttings of the roots 
develop into plants readily. If a heated case is not handy, slips 
or cuttings root well pricked into the soil of any pot in the win^ 
dow. To use a popular expression, cuttings ofUhe Fuchsia “ root 
like couch-grass,” and this is the quickest and readiest wajr of 
increasing well-lmown varieties. New varieties are easily raised 
from seed ; and as nearly all the cross-bred forms seed fr^y> any 
desirable variety may be selected as the seedi>arent, its flowers 
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being emasculated as scnm^m ^ fe^Ktiaed 

with pollen from another gbod ’vhriety whibnW eokwur 
or other equalities to infuie into the mi of tilie Jem^ 
The fertilisation of Fuchsias l| my to lii iNb is 
prominent, and the anthers oKfli^ SlQ tfat s|Mei^ and vaeieties 
furnish a copious supply of Many varieties^ 

indeed, produce a copiims^UI^ of Aew without aii^ artificial 
fertilisation ; and if a house or 6wnie fhU cf good varieties is 
grown, the bees or other insects, or the wind, do the work 
of the hybridist, and often veiy successfully* It freqUendy 
happens, however, that Fuchsia^seed is hollow or otherwise 
defective; but the good seed is reachly known, after it is 
separated frojp the pulp and dried, by its being him or plump, 
and of larger size than the sterile or barren seeds. When the 
fruit are ripe, cut them open and lay the produce of each cross 
On a dean towel or linen cloth, between the folds of which rub 
the seeds until dry. A fine cloth is best, as the seeds are small. 
Sow at once in pots or pans of leaf-mould and sand, placing 
them on a gentle bottom-heat until germination takes place, 
when they should be placed on a sunny shelf in a warm pit or 
greenhouse until large enough to be separately potted. If well- 
grown seeds are sown in the autumn as soon as ripe, they 
bloom the following summer. Some prefer, however, to sow 
in the spring, which is best, unless a heated house is at com- 
mand. Good Fuchsia-seed saved from fine varieties is worth 
j£^o per ounce. Fuchsias are so easy to grow, so easy to fer- 
tilise artificially, and the result is known so (luickly, that they 
are well adapted for trial by the amateur ; and if distinct and 
good varieties are carefully crossed, the result is sure to give 
some good flowers. There is yet plenty of new ground to be 
broken up in this genus ; many of the Chilian species have not 
been hybridised ; and the newly-introduced F procumbens, with 
its upright or ^erect flowers and slender drooping habit, fruits 
freely, and will probably give a new race in the hands of the 
hybridiser. We have erect-flowered Gloxinias, and let us hope 
to see more erect-flowered varieties of Fuchsias, with laige 
flowers, since much of the beauty of the Fuchsia is lost at pre- 
sent unless its drooping flowers are seen from below, just as 
used to Bfe the case with the pendent-flowered Gloxinia speciosa* 
We have already one erect-flowered variety — viz., F, er^ta 
sitperba (see * Revue Hort.,' 1868, p. 407). During the past 
ten or twelve years, great improvements have been eff^ed 
by Mr Bunks, Mr Cannell, and other well-known raisers. 
We have veiy fine forms with white corollas, others trumpet- 
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shaped, and numerous double varieties, yet there is room for a 
^cefully-habited race of the F. gracilis type ; and the pretty 
little F. microphylla is distinct, and might be improved. Be- 
sides F. coccima* there are several other si)ecies and old varieties 
now at Kew, among them F. alpestris, globosa^ gracilis^ micro- 
phylla^fulgms^ corymbiflora^ radicans, splendenSy thymifolia, and 
others, all valuable to the hybridiser for crossing with some of 
his newer forms, so as to infuse fresh life and vigour into them, 
and perchance obtain some novelty in form or colour at the 
same time. The distinct race of which F, fulgens is the type 
deserve careful attention on the part of the hybridiser, since 
they are easily grown, and having tuberous roots and herba- 
ceous stems, can be stored away in sand or dryish soil just as 
readily as Gloxinias. 

Mr H. Cannell, of Woolwich, thus writes on the raising of 
new florists* or decorative Fuchsias in the ‘ Gardeners* Maga- 
zine,* 1875, P* 251 : “Many of those who have not made 
Fuchsias a special stu^y think that the improvement of these 
flowers has been pushed to its utmost limits. But I need 
hardly say that this is a mistake. Years ago — 1 am unable to 
say how many — we were told precisely the same thing, and yet 
immense strides have been made during the last few years. 
Depend upon it, there is plenty to be done in this direction, 
especially with the varieties bearing flowers with a white tube 
and sepals. Surely we must not be satisfied with these, al- 
though some of them are very fine. We want varieties of a 
more free and graceful habit, and bearing flowers of larger size 
and better shape. I see no reason why we should not have 
these with flowers quite equal in every way to those of the dark 
sorts. There is also a possibility of obtaining a quite new type 
of flower. If we inquire into the- history of the Fuchsia, we 
shall find that some remarkably distinct forms have made their 
appearance in the seed-beds of the raisers, and, jn my opinion, 
at a time when they were least expected. There is, for ex- 
ample, Venus victrix, which Mr Cripps gave us thirty-three 
years ago. This is the first variety with a white tube and sepals 
raised and introduced into cultivation, and for some time it 
was thought to have quite disappeared, but after great difficulty 
I succeeded in procuring a ptot This being the first break 
from the dark varieties, there is more puiple in the corolla 
than in the corollas of the other varieties, and by crossing it 
with the newest sorts some really fine things may be reasonably 

* For an interesting account of the true F, coccinea of Alton, see * Jour. 
Linn. Soc.,’ x. 458. 
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expected. About twenty-two years ago, Mr Storey give us the 
first of those with white cordbii which in^u^ed ^een Vic- 
toria, Mrs Storey, and Ijidy of the Lake, all of which have 
now been surpassed ; and about sixteen years ^ Mr Banks 
gave us a decided new colour in V^us de Medici. I ^ould 
like to see something more done with the hardy sorts, such as 
Riccartoniiy cocanea, and gmi/u, Mt jSiand has been successful 
in raising several really good hardy hybrids, and, for the sake of 
those who admire Fuchsias and have no place in which to grow 
the tender sorts, I would like to hear of more making their 
appearance. There are also the winter-flowering species, which 
Of themselves are capable of affording plenty of work during 
the next ten or fifteen years, for those who are prepared to 
take them in hand with a determination to do them justice. 
There is, for example, serratifolia^ and the well-known hy- 
brid Dominiana^ both of which are capable of immense im- 
provement ; and, in addition, there is the robust-growing /;//- 
gen$^ which has flowers of immense size and of a very bright 
colour.” 

Since the above was written, Mr E. J. Lowe has crossed 
some of the best modern varieties with F, fulgens, and some 
very distinct seedlings are the result (see ‘ Card. Chron.,^ 1875, 

p- 655)- 

There are two beautiful old species ap])arently lost to our 
gardens. I allude to F, Lycioides^ a dwarf, profuse-blooming, 
crimson-purple species (see ‘ Bot. Mag.,^ t. 1024), and F 
arborescens, which bears large erect panicles of rosy flowers (see 
‘ Bot. Mag.,’ t. 2620). 

It should be generally known that Fuchsias may be grafted 
as readily as Camellias, or even more .so, since stocks are to be 
raised in a week or ten days. Grow the stocks in heat, and 
take the apex of a young shoot of any desirable variety as a 
sdon. Splice or whip grafting are the best methods ; and if the 
operation is performed in a close case, not one in twenty will 
fail if young wood in an almost herbaceous state be operat^ 
on. I have grafted seedlings when only an inch or two m 
height on cuttings as stocks plunged in a close case, and $0 
treated seedlings flower a month or two earlier than when left 
on their own roots. If the leaves of the graft are large, dip . 
them through the centre. F procumberts, F. miensphyUa^ and 
other delicate or slender kinds, may be worked on strong-root- 
ing cuttings, or several varieties 'may be worked on the same 
st^. A correspondent of the ‘Gardeners’ Chronicle* men- 
tions that he grafted Fuchsias as long ago as 1844. 
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The Orchid Family {Orchidaceci),^ 

We have here a large natural group, comprising some four 
or five thousand perennial evergreen or herbaceous, plants, 
distributed over nearly every part of both hemispheres. For 
j)ractical purposes, they are divided into terrestrial kinds, which 
are for the most part deciduous or herbaceous tuberous-rooted 
species, found in temperate regions ; and epiphytal species, or 
such as grow upon trees, sending both roots and growth into 
the air, as in Dcuhrobium^ Angrcccitju, some Odontoglots^ as O, 
A/exandf (C, O. Fescatorei^ &c., Cypripedinms, as C LoivH, 
Aerides or “ air-plants,” Vanda^ Rcnanthera^ and many others, 
nearly all natives of hot, moist regions in Asia and South 
America — a few coming from moist parts of tropical Africa. 
Many Orchids, and more especially species of Vanda^ Aerides^ 
F/iai(Efi(ypsiSy An^i^necnm, CattleyOy Oficidiinriy and Saccolabiuffty 
are noted as being amongst the most rare and beautiful of. 
all tropic al flowers ; and of late years they, and others, have 
occupied prominent positions in our gardens here at home. 
Many spec'ies have thickened stems or pseudo -bulbs, these 
being formed by tlie cohesion of the thickened leaf-stalks or 
petioles, and their use is to serve as reservoirs of nutriment, so 
as to enable the plant to withstand the hot and dry or rainless 
j)eriod of the year in its native habitat j and this thickening of 
the growth is somewhat analogous to the succulence of Cactiy 
different species of Ei/pborbidy Sedumy Sempennvinny Eche- 
veriiiy and other plants, and it enables them to resist periods 
of unsuitable climatic conditions, and at the same time retain 
their permanent or evergreen character. In their native habi- 
tats, Orchids are naturally multiplied by seeds ; and the fertil- 
isation of a very large proportion of them is dependent on 
insect agency. This also accounts for the extreme variability 
of some species of Phalcenopsis, Odontoglossumy and Cattieya 
||-different forms, and probably different speciesj becoming fer- 
tilised with the pollen of other species or varieties. Thus, 
Phalanopsis Veitchiana is supposed to be a natural mule be- 
tween P. (equestris) rosta and P- Schillerima, In alluding to 
supposed natural hybrids in the ‘Gardener’s Chronicle* (Match 
6) 1875, P* 301*2, Prof. Reichenbach remarl^ that P/talanopsis 

* The reader interested in the cross-fertilisation of Orchids should see 
Darwin's work, * On the various contrivances by which British and Foreign 
Orchids are Fertilised by Insects, and on the good effects of Intercrossing* 
(Murray) ; also, * E^eriments on the Fertilisation of Orchids in the Royal 
Botanic Garden of £dinburgh4(^<>tt). 
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intermedia, Lindl. (s^ ^Paxt FL Card.* iil % 310), may ba 
a hybrid between SchUkriam aa the and P. amabUis 
as the female,” while P. leucorrkoda appears to a reversed 
mule between the same parent i^ants. OdfinkgksMm Cora 
dinei is by Prof, Reichenbadh* ($ee ‘Gard* Chron./ 1872, \k 
1068) supposed to be a hybrid between 0 , tnumphans 

and O, odoraium, or some nearly-allied species. Murrd- 
Hanum (see ‘Gard. Chron./ 1875) is another sup|)Osed natural 
hybrid, intermediate between O. Peseaforei and O, nawium, O. 
Hunmnum (see ‘Card. Chron.,’ 1876, p. 1 70) is seemingly inter 
mediate between O. cordaium and ( 9 . Possii ; and Prof. Reich- 
enbach assumes that it is a natural hybrid between these two 
species. If the last-named ^cies are found associated in thf 
locality whence ( 9 . Humtanum was imported, it is quite pos- 
sible that this view of the case is a correct one ; but it would 
be a more satisfactory solution of the (iuestiqn if Mr Seden, 
or some other equally clever hybridist, woul<l cross the two 
(supposed) parent species, and raise us a batch of O.Humcanum. 

The majority of Orchids are very readily multiplied; sull 
there are some that can only be pro])agated at long intervals. 
The value of an Orchid depends not only on the beauty of 
the plant or its flowers, but also on the small quantity im- 
ported, or the difficulty of its being multiplied in our colle( - 
tions. Dendrobiums are perhaps as easy to propagate as any 
other Orchids. 'Fhe old floi^ering-bulbs of D. nobiU may be 
cut into lengths, the latter being inserted in a common cutting- 
pan, covering them with a 'bell-glass, and plunging them in 
bottom-heat. So treated, they break freely. D, Dei^ottianum^ 
D, transparens, and many others, may be jiropagated in a 
similar manner; or, ’the old bulbs maybe twisted round the 
tops of the pots and pegged down among the sphagnum. It 
is a good plan to have a close case in the Orchid-house, the 
bottom being covered with a layer of living sphagnum. I'hen, 
as back bulbs are cut from the plants, they should be labelled 
and laid on the moss, which should be watered or syringed 
occasionally to keep it fresh and moist. Nearly all Orchids 
will break freely from the old bulbs in a close humid atmo- 
sphere, provided always that there are latent buds on the parts 
removed. Old back bulbs of Oncidiums, Odantoglossums, 
Zygopetalume, Miitonias^ MasciUarias, and LymsteSy may be 
placed in a cuttitig-pan, or laid on a layer of moss in a warm, 
moist situation, where a large proportion of them will root 
and break freely, Aerides, Vandas, and Saccolabiums can 
onty be propagated by lateral breaks. These last are produced 
vety freely by some strong imported|plants that have accident- 
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ally lost their leading growth. The same remark applies to 
Camaroiis — a beautiful, though neglected, old Orchid — and to 
the Angracums. Thunia alba and 7! Bensonia are veiy easily 
multiplied by cutting up the old pseudo-bulbs into pieces, 
3 to 4 inches long, and treating them as recommended for 
Dendrobiums. Phalcsnopsis often i^roduce lateral breaks, 
and occasionally young plants on the flower -stems. 'P. 
Liidde7nanniana frequently does this ; while Cypripediums 
Masdevallias^ Disas, and most other Orchids, are readily multi- 
l)lied by division after the plants have attained to a good size. 
Calantlies arc very easy to propagate, for if an old bulb has its 
top broken off, it will often j)roduce tw'o or three young plants 
%und the fracture, or the old flowering-bulbs may be cut into 
lengths and inserted in white sand; and thus treated, every 
piece will produce buds and roots, while the base should be 
left to develop itself as usual. The delicate little Pleione 
hnnilis propagates itself very freely, producing numerous little 
bulbils on the apex of its old decaying pseudo-bulbs. These 
fall off and root fredy into the living sphagnum on the pot- 
tops. The preceding methods are those generally adopted in 
the nursery trade, and are equally applicable to private estab- 
lishments. 

There is nothing particularly difficult in the mere mechanical 
operation of fertilising Orchids ; for, in the generality of cases, 
the pollen has only to be applied to the stigma in order to 
induce fruitfulness. It may, however, be as well to note that 
both the pollen and stigma vary in structure and general con- 
formation from those of most other plants. The pollen-masses 
are of a waxy consistence, and may be reached by removing 
the little cap (anther) at the end of the column, The stigma, 
or stigmatic surface as it is generally called, lies itnmediately 
beneath the apex of the column, and is often of considerable 
size. Any small point, ^uch as that of a quill toothpick, may 
be used to remove the pollen, and to place it in a stigmatic 
cavity. The pollen-masses of some genera are. furnished with 
a viscid or gummy disc, which rcadil)r adheres to the point 
used, Thosei however, of some Orchids, s^h as Cattleyas, 
and especially Dendrobium^ will not readily do so; but to 
obviate any litjtle difficulty this may occasion, insert your tooth- 
pick into the ^igmatic cavity^ when it will become with 
the viscid matter or mucus therein contained, ana to which 
the pollen-masses will readily adhere, no matter bow d^ and 
glossy they may be. In a few hours after the flower is fer- 
tilised, it commences to wither, and an interesting ^han^ 
takes place with reg^ the stigmatic cavity^ This cavity 
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is widely distended previovis to fertilisation ; but as soon as that 
actually takes place, the sides begin to contract, and finally 
close in, in some cases even overlapping, and thus effectually 
preventing the possibility of the pollen being removed by in- 
sect or other agency, or becoming damaged by water or other 
foreign body coming in contact with it. The ovary enlarges 
rapidly after fertilisation ; the capsules of Phalaenbpsis, which 
are rarely half an inch long before, attain a length of from 4 to 
6 inches, and the thickness of the little finger, in about sixty 
days after that has taken place, and contain many hundreds of 
minute ovules. Hie great difficulty, however, does not lie in 
the mere fertilisation, but in obtaining a fair percentage of seed- 
lings. The structure of Orchid seeds is i^arly the same as those 
of Burmanniads and Pyrolads or Winter weens ; they consist of 
one or more finely-netted or cellular hygrometrical coats of an 
oblong form, something like an old-fashioned chain purse, while 
the nucleus may be likened to a small rounded or oblong gold 
coin inside. The seed-coats are transparent in nearly all the 
species, if we except Vanilla, where they are more dense and 
scobiform, like those of Nepenthes in colour, and perfectly 
opaque. Seen under the microscope, the seeds of most Or- 
chids form beautiful objects. It is generally thought that all 
Orchids are epiphytal in their earliest stages of germination ; 
hence the desirability of sowing their seeds on living moss or 
other vegetation, which will supply moisture regularly to their 
hygrometrical tissues. As before mentioned, it is requisite for 
the parent plant to be in the highest state of health, in order to 
produce seed in good condition. In order to favour the pro- 
duction of well-developed seeds as much as possible, the hy- 
bridiser should be content to take only a small quantity from 
each seed-parent, however vigorous it may be. I 1 iave re- 
peatedly noted in the course of my own experiments that one 
pod on a vigorous Cattleya or Phalcenopsis is quite sufficient 
to stop the growth of the foliage for a whole season 5 and this 
does not appear so surprising when we consider that each cap- 
sule contains thousands of hungry little ovules, which collec- 
tively require a^-deal of nourishment* 

After many careful experiments, I have come to the conclu- 
sion that perfect seeds are produced much more rarek than is 
generally supposed ; indeed, I believe Orchids produce good 
seed but very seldom, especially if more than one capsule is 
left on a plant, and to this may be attributed the many failutes 

Valuable notes on the structure and germination of Orchid seeds are 
given jn^Beitrage zur Morpholo^e und Bimc^e der Familie der Orchideen,' 
by M. J, G. Beer. (See also ‘Revue Horticole,* 1872, p. 244 and 33I.) 
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that cultivators have experienced in their attempts to raise 
hybrids. When Orchid se^s are obtained, they should be 
examined under a good microscope ; if they are^, perfect, the 
nucleus ought to be seen beneath the translucent, inettibranous, 
reticulated testa or seed-coa;t If the nucleus is not developed, 
it is useless to expect germi^tion tp take place ; we might as 
well expect to obtain a batch of youVlg Ferns after having sown 
the empty spore-cases, which last is far from being an uncom- 
mon occurrence. Not forgetting what has already been 
achieved in the way of hybrids, it will be generally admitted 
that as cultivators we have still much to learn, in so far as the 
raising of Orchids from seed is concerned. That which has 
already been done in |j^s direction, and a glance at our com- 
plete list of hybrids, ought to induce those who have the 
opportunity to undertake more extended researches. Two 
growers at least have succeeded in rearing 'seedling plants of 
the be«autiful and rare Cypripedium [Sdenipedium) Schlimii — 
viz., M. Leroy, Passy (France), and Mr Pilcher, gardener to 
S. Rucker, Esq. of Wandsworth. Perhaps the most brilliant 
success has attended the patience and perseverance of Mr 
Dominy, of the Royal Exotic Nursery, Chelsea, who has 
succeeded in crossing several genera, amongst which may be 
mentioned Cattleya with I^aelia, Phaius with Calanthe, and 
Calanthe with Limatodes. 

Disa grandijlora comes up from seed very freely, and some 
of the beautiful varieties into which it sports have doubtless 
originated in this manner. Disas and Cyprii)ediums are ob- 
tained from seed quicker than any other Orchids. Cattleya 
seeds also germinate well ; but the perfection of the seedling 
plants is effected very slowly. Orchid seed when obtained 
should be sown immediately on some fresh living sphagnum in 
a moist situation, where there is no danger of its being dis- 
turbed for twelve months at least. After the seed is sown, it 
should never be allowed to become diy, for on this depends 
all hope of success. Even after the seed does germinate, it 
takes the seedlings a long time to make flowering plants ; still 
the raising of seedling Orchids is very interesting for those 
who have the leisure and inclination* to devote to the sub- 
ject. 0||y a few genera have as yet been operated on suc- 
cessfully by the hybridiser — Chysis, Dendrobium, Cattleya, 
Pyprip^ium, Goodyera, Phaius, Calanthe, Laelia, Anaecto- 
chilus, Aerides, and Limatodes being all. There would appear 
to be a natural, affinity between C^anthe and Phaius, seeing 
that they cross most readily, although botanically one belongs 
to the Vandas and the other to the Epidendreae. 
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Vanilla.* — Orchidaceous Plants from the West Indies and 
tropical America, of scandent habit, easily propagated by 
division. V, planifolia yields the “ vanilla ” of commerce, one 
of the rarest and most valuable of spices. Dr Morren of 
Liege was the first to j)rove, experimentally, that the fruit ot 
Vanilla may be produced as freely in our own hothouses as in' 
Mexico. In the year 1836, a plant in the Botanic Garden of 
Liege produced fifty-four flowers, which, being artificially fecun- 
dated, produced the same number of pods equal to those 
brought from Mexico. In 1837, a fresh crop of about one 
hundred was obtained from another plant, by the same means. 

He attributes the fecundation of 



Column of Vanilla Jliru*trt front 
and side vifws. Anther-casc ; r, 

Rostellum; S; Siigmattc cmntjf. 


the plant||^in Mexico to the ac- 
tion of some insect which fre- 
quents the flowers, and hence 
accounts for the non-production 
of fruits in those plants which 
have been introduced into other « 
countries. 

This plant has fruited freely in 
the stoves at Osberton, Notts, 
and Mr Bennett thus describes 
his method of procedure : I 
attribute failure in the bloom- 
ing to not getting the wood well 
matured, for if it is not well har- 
dened it will not flower freely. 

I allow my plant at times to 'get 
almost dry and parched.” The 
failure in the production of fruit 
arises from a want of knowledge 
of the art of fertilising the stig- 
ma, an operation which requires 
both care and skill In the 


flowers of the Vanilla, besides the sepals and petals, there is 
the column which beafrs the anther and stigma. The anther {a) 
is a dilated aj^pendage attached to the summit of the column 
(clinandrium) by a narrow curved neck, and contains the pol- 
len-masses (pollinia) within a cavity on its lower surface. This 
appendage, by means of its curved neck, bends downwards 
towards the lower surface of the column, where it rests upon 
an organ called the rosteilum (r), interposed between the 


* See a paper “On the Cultivation of Vanilla in Mauritius,” by John 
Horne, communicated by Dr Hooker to the ‘Jour. Hort. Soc.,’ vol. ii. 
(New Series), p. 61. 
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anther and the stigmatic surface (a), which latter lies ilrnnke- 
diately under the rostellum, and terminates the beatded glan- 
dular process which covers the lower surface of column. 
The rostellum, which is concave towards the stigma^ effecaually 
prevents all contact between diet and the anther, and it is 
therefore necessary to remove it *This is best effected by 
means of a pair of narrow-pointed TOrceps, which should be 
carefully introduced sideways between the anther and stigma, 
so as to seize the rostellum and tear it off in the direction of 
the anther. The pollen-masses are then drawn out and pressed 
down on the stigmatic surface, and the operation is completed. 
If this is properly performed, the setting is certain. The fruit 
takes about twelve m||Eiths to mature, and when full-grown, 
should be tied at the point with a bit of matting to prevent the 
pods splitting and losing their grateful aroma. 

Hybrid Orchids ."^ — It is now nearly twenty years since Mr 
Dominy, the well-known manager of the plant department of 
Messrs Vcitch & Sons’ Nursery at Chelsea, turned his attention 
to the hybridisation of Orchids, and this was not at Chelsea, as 
many suppose, but in Messrs Veitch’s establishment at Exeter. 
Mr I)ominy’s attention was drawn to this subject by Dr Harris 
of Exeter, and the first hybrid Orchid raised was Calanthe Do 
minii (see ‘ Bot. Mag.,’ t. 5042), for the production of which 
Mr Dominy received the Medal of the Exeter and Devon Hor- 
ticultural Society. Since then he has been most successful in 
the production of hybrid Orchids and other rare plants ; and we 
need only allude to CattUya Exoniensis and Calatdhe Veitchii 
as illustrative examples, these being not only the best of hybrid 
Orchids, but also two of the best of all Orchids at present in 
cultivation. It must be remembered that when the fertilisation 
of Orchids commenced at the Exeter establishment, compara- 
tively little was known on the subject. Francis Bauer had 
made microscopic drawings of the structure and formation of 
many curious Orchid flowers, but these were not distributed 
or so accessible as now. Darwin’s work was not written until 
Mr Dominy had made considerable progress with hybridising 
Orchids, and had acquired a large amount of practical experi- 
ence as to the best way of treating their minute sawdust-like 
seeds in order to insure germination. It must be borne in 
mind that Orchid seeds do not germinate so readily as those of 
most other plants, and it is often .years before the little seedlii^ 
are discerned peeping out of the living sphagnum on whi^ 

* “ I would once more declare that the raising of such hybrids ^Orchids}, 
Wvhose origin is candidly and clearly stated, must by-and-by assist us very 
much in improving our views about species. ”^H. G. RaiCHENUACH. 
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they were sown. Some of these hybrid plants which now de- 
light us with their glowing colours and grateful fragrance have 
been watched and tended for a dozen years or more before the 
anxious cultivator has been rewarded with the sight of their 
first blossoms, and then many of them have been found worth- 
less, or nearly so ; for it must not be supposed that every hy- 
brid obtained has been so valuable, cither from a floral or 
scientific point of view, as those we here enumerate. 

One remarkable fact in connection with these hybrids is their 
intermediate nature, this being so obvious in many case^ that 
any Orchid - grower could easily guess the names of their 
parents directly he saw the hybrids in flower. In Mr Seden’s 
Lady's Slipper (Cypripedium Sedeni) wtj have one of the best- 
authenticated instances of perfect reciprocity of fertilisation. 
This hybrid was produced by crossing C. Schlimmii with 
pollen from C longifolium (C. Reichenbachianum^ Hort. Bull); 
and another batch of seedlings in which this cross was reversed, 
C. longifoiium having been made the seed-parent, gave plants, 
precisely similar in every way. From a scientific point of view 
the crosses effected not only between distinct species, but also 
between suiJi)osed genera, have taught us much. Laelias and 
Cattleyas cross with each other as freely as species of either 
genus, and the same remark holds good with Phaius and the 
deciduous section of Calanthe. This, in our opinion, fully 
bears out the views of Professor Reichenbach, who does not 
consider the numerical arrangement of the pollen-masses a 
character sufficient to separate Cattleyas from Laelias. The 
cross-fertilisation or hybridisation of Orchids by man’s agency 
is as yet in its infancy, while insects have unconsciously car- 
ried pollen from flower to flower for ages past, thus adding 
much to the perplexity of modern botanists, and to the delight 
of all lovers of the beautiful. In performing experiments for 
all intelligent purposes, Orchids and Asclepiads, which have 
wax-like pollen, are peculiarly well adapted, since the danger of 
accidental or self-fertilisation is here reduced to a minimum. 

Hybrid Orchids. 


Cattleyas. 

Hybrid. Parbkts. 

C. Exoniends C. Mossise, x LitHa purpurata. 

C. Dominiana, C. amethystina x C. maxima. 

C. Dominiana alba, C. amethystina x C. maxima. 

C. Dominiana lutea,,....C. amethystina x C. maxima. 

0. hybrida, C. granulosa x C. Harrisonii. 

C. Sidneana, C. cxispa x C. granulosa, 

C. Brabantise, C. L<mdigesu x C. Aclandiae. 
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C. quinquecolor, C. Aclandii^ x C. F^rbtfAii. 

C. I)evoniensis,.,...*M*.*C«<'iCrispa x C guttata. 

C. Man|;lesii, C. Monmtt x C. Loddigesii. 

C. Veitchii, ..C. Crlspa x C 

C. hybrida macalata C gututa x C intaniaedia. 

C. Fausta,... C X>oddigtsii x C. Exonitiibis. 

C. Dominianum, *.C. Tearcei x C. caudatum. 

C. HarrUbianum, C. barhatum x C. villosum. 

C. vexillarium, C, barbatiim x C. Fairreanum. 

C. Sedeni, C. Schlimmii x C. longifolium. 

C. Arthurianum, ,C, Fairreanum x C. insigiie. 

C. Manihailianum, C, concolor x C. venustumpardinum. 

C. selligerum, C. laevigatum x C. barbatum. 

C.hybridum * C. Stonei x C. barbatum. 

C. tessellatum, C. concolor x C. barbatum. 

G. Ashburtoniie. ...C initigne x C. barbatum. 

C. euryandrum,* C. Stonei S x C. barbatum 9. 

C. Crossianum,t C. vcnustum x C. insigne. 

C. oenanthum, C. Harrissianum x C. Stoneii. 

C. marmorophyllum, . .. C. Hookerioe x C. barbatum. 

C. Swanianum, C. Dayanum x C. barbatum. 

C. superciliare, C. siiperbiens x C. barbatum. 

C. pycnopterum, C. barbatum x?C. Lowii. 

Miscellaneous. 

Calanthe VeitcluijJ C. vestita S x Limatodes rosea 9. 

Calanthe I)ominii,§ C. masuca x C. furcata. 

Pliaius irroratus, P. grandiflora x C. Veitchii. 

Anpectochdus Domini i, A. xanthophyllus x G. discolor. 

Goodyera Veitchii, G. discolor x A. Veitchii. 

Goodyera Dominii, A. Lowii x G. discolor. 

Aerides hybridum, A. affine x A. Fieldingi. 

Laelia Pilcherii,|| I.. Perrinii 9 x C. crispad. 

Lsslia alba,, L. Perrinii x C. crispa. 

Dendrobium Dominii, D. nobile x D. moniliforme. 

Laelia <lamme9,1[ L. cinnabarina x L. Pilcherii. 

Zygopetalum Sedeni, Z. maxillare x Z. Mackayi. 

Chysis Chelsoni, C. bractescens x C, Liminghei. 

Dendrubium Ainsworthii,** D. nobile x D. heterocarpum. 

Dendrobium endocharis, D. heterocarpum x D. moniliforme. 

Dendrobium rhoJostoma D. sanguinolegtum x D. llultonii. 


* Card. Chron., 1875, p. 772. 

+ Card. Chron,, 1873, p. 877. This plant is similar to C. Ashhurtmiat, 
and was a seedling in the same batch. It must not be confounded with 
C, CrossUy a variety of C. barbatum, 

J Bot. Mag., t. 5375. g Bot. Mag., t. 504a. 

IJ See FL Mag., t, 340. H Florist, 1874, P. 133 * 

** Florist, 1874, p. 1 13; Floral Magazine (N.S^, t. 196. This hyorid 
is the result of seeds sown in March 1S67, on a moss-covered blo^ of 
wood, and it flowered for the first time on February 1874. 
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Cypripedium Harrissianum is a fertile hybrid — that is, it has 
borne good seed when fertilised with pollen from C. Stonei^ 
a batch of seedlings raised by Messrs Veitch between these two 
parents showing great diversity of habit ; and one of these — C. 
(Enanthum^ above mentioned — ^has already flowered. At first 
sight one would say that it had the greatest resemblance to its 
female parent ; but there is abundant evidence of the influence 
of the male parent. The lip is exactly that of C Harrissianum^ 
and the petals also, with the exception of a few purple spots at 
the base ] then the upper sepal has more white at its apex, ^nd 
there is just a flush of vinous purjjle on its upper half, while 
the greenish base is spotted with brown, much in the way of 
C. insigftex The lower sepal is pale green, also spotted with 
brown ; so that we find very little of C. Sionei in the flower 
itself, if we except the vinous suffusion on the upper sepal. 
Passing from the flower, however, we find the ovary exactly 
like that of C. Stonei — viz., pale green, with broad purple lines; 
but instead of its being glabrous, it is clothed with purple hairs. 
The scape itself is that of C. Haf-rissianum. The handsome 
leaves are intermediate, but approach C. Stonei in being slightly 
glossy, and in having a sharp keel behind. They are, howwer, 
shorter, and this greatly alters their appearance by making them 
look broader ; and, moreover, there is just a suspicion of the 
markings of a marbled leaf, while at the base we have the char- 
acteristic dotting as seen at the base of the leaves of the grand- 
father, C. villosuffL If the other hybrid Lady Slippers are fertile, 
as we may now reasonably suppose, the production of varie- 
ties innumerable is but an affair of time. Prof. Reichenbach 
assumes that C. insi^ne Maulci is one of the parents of this 
hybrid, and not C. Stonei. 

Phaius inquilifius is a garden hybrid raised in the flurseries 
of Messrs Veitch & Sons, but unfortunately the records of its 
parentage are lost (see ‘ Gard. Chron.,’ 1867, p. 544). 

The Wood-Sorrel Family {Oxalidacece). 

This is a small natural group of herbaceous plants or small 
shrubs, principally natives of the Cape of Good Hope and 
South America, and a few species inhabit the temperate parts 
of Asia and Europe. They are nearly related 40 Geraniaceae, 
from which they may be distinguished by their beakless fruit. 
Many species are grown in gardens as ornamental plants, and 
some of the tuberous-rooted South American species, as O. 
crendta^ O. Deppeiy and others, produce edible tubers, which 
may be used like Potatoes ; but their culture is not general. 
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One or two species have sensitive leave^ andl t\kh is espebaBy 
noticeable in O. sms^wa and eur native O/mtffseth, as well 
as in O, stricta. Nearly ajl the species seed frediyf SotnCi in- 
deed, like O. camimlata^ become weeds in our hotfonsel and 
gardens. Sow as soon as rip^i Ihe tender speqes in heat, and 
the hardy species in a shelMfid border, where they will be safe 
from birds and mice. The tuberous^twted kinds are readily 
multiplied by dividing old plants. Lktie or nothing appears to 
have been done to improve these plants by artificial hybridis$i- 
tion, which is much to be wondered at, considering their beauty 
and easy culture. The pollen is ripe soon after the expansion 
of the flowers, and the two sets of stamens seem intended to 
facilitate cross-fertilisation. The elasticity of the capsules is a 
little singular, the seeds being suddenly thrown out by the 
contractmility of the lining of the ripe carpels. This, like 
similar arrangements in Balsams, Mormordica, Broom, and 
other plants, seems intended to distribute the seeds, and is 
one of the most potent of nature’s methods of securing a rota- 
tion of crops. The seeds are beautifully pitted, and fonn pretty 
microscopic objects under a low power. 

The Palm Family {Palmaccd), 

A natural and extensive family of hard-leaved plants, princi- 
pally natives of tropical and intertropical countries, where they 
vary in height from only a few inches to one or even two hun- 
dred feet. In South America, and especially in the Amazon 
and Orinoco valleys, Palms of very diverse habits are found in 
large numbers. Wax, oil, wine, flour, sugar, and salt are afford- 
ed by these plants, together with leaves for thatch, fibre, and 
writing materials. One of the best-known imports produced 
by this family is sago, which is prepared from the stem-tissues 
or pith of Sagus /avis and S, genuina^ both cultivated largely in 
the Moluccas, each individual furnishing seven to eight cwt. 
of prepared starch or sago. Caryota uretts^ Fhmnix fariJiifera, 
and other Palms, yield inferior sago. Phanix dactyltfera is the 
Date-palm, and oil is largely produced from the fruit of the 
Oil-palm — Elms guinensis — and also from the Cocoa-nut 
Palm — Cocos nucifera ; while the Wax-palm — Ceroxylon andi- 
cola — affords a kind of wax or sperm of considerable economic 
importance in the manufacture pf soap and candles. Nearly 
all the species, which number upwards of seven hundred, are 
graceful in habit, having fresh, glossy, evergreen leaves, which, 
being hard and permanent, render these plants eminently use- 
ful as decorative plants. Popularly they are divided into Fan- 
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leaved and Pinnate-leaved g^ups ; and it is a little singular to 
note their present popularity in our gardens, when we remember 
that ten years ago a Palm was scarcely to be found in England, 
except in our great botanical or other public gardens. All 
Palms are readily propagated by sowing imported seeds in a 
heat of 80® to 90®, taking care not to supply moisture too lib* 
erally until germination commences. Few Palms will germin- 
ate in a low temperature ; but in this respect the Date-palm 
appears to be one of the hardiest, as its seeds germinate in a 
sitting-room window, and it can be readily raised by sowing 
the Date-stones of the shops. The best plan is to sow the 
seeds as soon as they are received on a genial bottom-heat in 
a high temperature. Cocos Weddeiiiana bore fertile seeds at 
Manley Hall, Manchester, in 1871-72, and it has also done .so 
since elsewhere. The caespitose species, as RhapiSy may be 
multiplied by division; but seeds are to be preferred in all 
cases where attainable. 

It is rather singular that none of our lynx-eyed propagators, 
have succeeded in hybridising Palms. Their bisexual flowers 
would rather facilitate cross-breeding than otherwise : and if 
fruit-bearing j^lants can be procured of Cocos Weddellianay Cha- 
mcerops humiliSy Calamus ciliarisy or any of the dwarf-growing 
species of Geofionuiy Areca, or Chamcedoray pollen could in 
most cases be procured from such allied si)ccies or genera as 
continue flowering nearly all the yeiir round in one or other of 
our great botanic or public gardens. 

A hybrid Palm was grown by M. Denis, Hybres, and was 
obtained by fertilising Chamcerops hutnilisy var. art?orescmSy with 
pollen of the Date-palm — Phoenix dactlyifera. The leaves are 
described as being like those of the male parent, as are also the 
small, ovate, Date-like fruits. The seed, hpwevef, occupies 
nearly the w^hole of t;he interior of the fruit, is rounded in form, 
not grooved, as in the Date, and the embryo, instead of being in 
the centre, is at one end of the hard albumen. It would be 
very interesting to know if progeny of this hybrid are in existence. 

The Screw-Pine Family {Pandauacece), 

A small family of tropical plants, having for the most part 
sword-shaped, sharj^ly serrate leaves, curiou;^y arranged in a 
spiral or screw-like manner, on a more or less woody stem, the 
latter being often supported several feet above the surface of 
the earth by stout buttress-like roots. The flowers are borne 
on a wholly-covered spadix, and are either unisexual dr poly- 
gamous. They arrf most abundant in the tropical islands of 



the Old World, esp^«lly m the Ifite 
fr^cin^iu^ and CarluS^'%iil^^^t ptm^^ g>Aera of diis 
family represented in ism ^Mmiinate 

readily if treated like thdue (ho 1|^ic4 l^nl# lit Onltiva- 
tion, however, offsets or bM^ iMn base or toot- 

stook of the plant m dbse taken off with a 

slipe of the old bark ah4MiMi ha WtSose casS6, like cuttings of 
endogenous, plants. the eaad of cuttings of the 

fleshy root, if placed on a hotbed or in a close heated case, 
often develop adventitibus buds, and so produce young plaps. 

^ If there is any difficulty in Obndning offsets, the central growth 
of the plant may be destroyed or checked, so as to facilitate 
the development of the lateral buds, as recommended in the 
case of Bromeliads. 

The Poppy Family {PapaveracitB). 

A rather large group of annuals or herbaceous plants, often 
characterised by a milky juice. I.indley says they are un- 
known within the tropics in a wild state. Two species are 
peculiar to Siberia, three to China and Japan, one is found at 
the Cape, and six or eight are natives of America. These 
plants are represented by the following genera in our gardens ; 
Bocconia, Chehdoniutn^ Argemone^ MecmopsiSj Papaver^ Giau^ 
cium^ Eschscholtzia^ and Romney a. Poppies are well known both 
in corn-fields and gardens. Romneya Coulterii is a large white- 
flowered Californian annual of remarkable beauty and fra- 
grance. The Indian species of Meconopsis are very handsome. 
The only species of important economic use is the Opium 
Poppy — Papaver so?nnif€rum—ihQ native country of which is 
unknown. Nearly all the species produce seeds in great 
abundance, and these grow freely sown in a gentle bottoni- 
heat. The Californian and European annuals may be sown in 
the open air in May or June. 

Papaver — A group of showy annual or herba- 

ceous plants, readily propagated by seeds, which germinate'' if 
sown in the open border or flower-beds in spring. P, brae- 
teatum^ P. orientale^ P. nudicaule, P, $omniferum, and others, 
are cultivated in our gardens, and as might be inferred from 
their extreme multiplicity of stamens, double -flowered varie- 
ties are common. A hybrid has been raised between P, 
hracteatum and P, orientale^ as also one between P, orieniuU 
and P. somniferum,* P, bracteatum has also been fertilised 
with pollen from P. Rhaas^ the result being a dwarf hybrid 
* Revue Hort., 1863, p. 333. 
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known in Continental gradens as P. hybridum meldense; and 
the nnion of P, bracteatum and P, somniferum has produced a 
race of showy garden plants. The hybrid between P, orimtak 
and P. somniferum was known to Linnasus; and the fact is 
noted in the ‘ Journal de Physique,* t. xxxii., p. 459 : “ I have 
seen in the Botanic Garden, Edinburgh, a hybnd plant pro- 
duced by the Oriental Poppy and the Opium Poppy. The 
staritens were removed from the flowers of P. sotniiiferum just 
before they expanded, the stamens of P, orieniale being placed 
oif the stigmas after they became well developed. This experi- 
ment was repeated several years with equal success.** 

The Pea Family {Papilionaceoe), 

A large group of plants, for the most part readily recognised 
by their irregular Pea-like flowers, while some of the species are 
among the most nutritious of all our food-plants. The prin- 
cipal genera in our gardens are Baptism^ Brachysema^ Gom- 
pholobium^ Hotfea^ Goodta, Lupinus^ Ulex (Furze), Spartium 
(Broom), Genista^ Laburnum ^ Trifohiim (Clovers), Ononis 
(Rest-harrow), Indigofera (Indigo), Giycyrrkiza (Liquorice), 
Wistaria, Robinia, Clianthus ((ilory Pea) Colutea, Phum 
(Peas), Enmm (Lentils), Lathyrus (Sweet-peas), Orobus, Ara- 
chis (Pea-nOts), Coronilla, Desmodtum, Hedysanm, Erythrhia, 
Phascolus (Scarlet - runner), Dolichos, Abrus (Crabs* - eyes), 
Sophara, Virgilia, Cassia, Brownca, Aniherstia, Jonesia, Bath 
hinia, Cercis, Acacta, Baba (Beans), and others. They are 
distributed over nearly every part of the earth*s surface, many 
being annuals, while the Acacias, Robinias, and others, are 
large trees; many others being either herbaceous plants, as 
Lupins, or scandent undershrubs, as Kennedya Harden- 
hergia. As a rule, all the species produce fertile seeds freely, 
and in most cases these germinate if sown as soon as ripe in 
autumn, or in the following spring. The herbaceous peren- 
nials are easily increased by seeds or division; ^d most of 
the shrubby kinds are propagated successfully from cuttings 
inserted in heat, or by layers. Grafting is employed for the 
numerous beautiful varieties of the Robinia, the stocks used 
being seedling plants of R, pseud-acacia. 

There is a great deal of variation in the staicture, arrange- 
ment, and curvature of the stamens of papilionaceous or Pea- 
flow^ered plants ; and this variability seems, in the majority of 
cases, to favour cross-fertilisation by insect agency. In Cassia 
we have two very long stamens, while the rest are much 
shorter, and curved, or set at different angles. In Amkerstia 
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there are long stamens and almost sessile fmthers alteilialing 
in the same flower; and I &$lkive this piak has never been 
known to fruit in this ceM- 
try. The noble 
in the ducal gardens 
Chatsworth might possitp, 
be induced to fruit by duph' 
fully cross - fertilising the 
flowers with 'pollen from 
the long or ^ort stamenSi 
particul^ attention being 
paid to fertilise at the exv 
act time when the stigma 
is in a receptive condition. 

I have not examined the structure in Jonesia and* Broumea, 
both nearly > allied genera. Apart from the structure and 
curvature of the sexual organs, the floral envelopes seem 
in most cases especially constructed and arranged so as to 
favour cross - fertilisation by insects. This subject has re- 
peatedly, however, been alluded to by different observers, and 
the reader interested will find notes on the structure and fer- 
tilisation of Indigqfera in the ‘Jour. Linn. Soc.,* ix. 327 
and 355, and also notes on Dr Hildebrand^s paper on Medi- 
cago^ Indigofera, and Cytisus^ published in the ‘ Botanische 
Zeitung* (March 1866); and to the same paper a note of Mr 
Darwin^s is appended, on the contrivances by which cross- 
fertilisation is effected by insect agency in the Common Broom 
{Cytistis scoparius). When we remember the immense diver- 
sity of structure and arrangement in this large order, also the 
variation in colour and odour, Sir John Lubbock's views as to 
the modifications of flowers by insect agency seem to possess 
especial weight. Clover depends for fertilisation on bees ; and 
it has been found necessary to send these useful insects out to 
New Zealand as aids to agriculture. It has been pointed out 
by Darwin and others that the latge humble-bees aid a^- 
culture very much by fertilising Clover, and thus increasing 
the yield of fertile seeds. 

Acacia. — This genus is well known as furnishing many 
ornamental species, which are largely grown as greenhouse or 
conservatory shrubs. They belong to the Mimosa section of 
Papilionaceae, and bea^ globular clusters of bright yellow flowers 
among their glaucous or bright green phyllodia. A. armaia^ A. 
lopkanta, A, dealbata, and others, are well-known examples. 
They are propagated from layers, or imported or home-grown 
seeds, which, to facilitate their germination, ought to be soaked 
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in hot water for several hours previous to their being sown, as 
the seed-coat is very hard and homy in texture. Cuttings of 
the root are successful in some cases; and A. armata^ A. Drum- 



Plant which chiejly yieUi^ the gum-arabic {Mimosa arabtea), Jlmvenng 
bt anch (a), and fruit {b), , 


moudii, and others of the free-growing species, may be multi- 
})lied from cuttings of the young growth. A. dealbata and its 
allies, on the other hand, refuse to root from ^tem-cuttings, 
and invariably damp off, although layers are more successful. 

* Amherstia {Tree of Heaven ), — A showy genus of Pea-flowers, 
represented in one or two of our gardens only by A, nobilis^ an 
Indian or Malayan species, with handsome pinnate leaves like 
those of a Brownea^ and bearing great pendent spikes of scarlet 
golden-eyed flowers. It is slowly increased by cuttings or 
layers inserted in a genial bottom-heat of 85° to 95®. It is 
quite possible that cuttings of the roots might develop latent 
buds, and form plants ; or cuttings of the youn^ growtl^ with 
the apical halves of their leaves removed to prevent flagging, 
might be grafted on pieces of the root as a stock, either by 
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cleft or side grafting, after which. they should be patted and 
plunged in a genial bottom-heated case, with a temperature of 
8o° to 90°. Circumvallation is the method employed by the 
Hindoo gardeners, who place the split stem of a Banipoo a^und 
a young branch after having girdled it — removed a rihg of 
bark; and the Bamboo is diitt filled, up with earth, which is 
kept moist until roots are'fiirmed. It might be worth while 
trying the roots or stems of some species of Brownea or Jonesia 
as stocks for this gorgeous plant. Imported seeds lose their 
vitality ere they reach this country; but home-grown seeds 
might be more successful, and these might possibly be secured 
by careful artificial fecundation. Pollen from both sets of 
anthers should be placed on the stigmas of flowers bonie on 
another inflorescence, and the growth of the pollen might be 
stimulated by nectar from Hoya or other plants. 

Brownea. — A small group of tropical trees nearly related to 
Amherstia and Jonesia^ but more generally found in gardens. 
One of the most complete collections is in Mr Crawford’s gar- 
den near Cork. These plants, like the last-named, are rather 
difficult to propagate from cuttings, either layering or circum- 
vallation being more successful (see Amherstia), 1 am glad to 
record that seedlings, and in all probability hybrids, have been 
raised. W. E. Gumbleton, Esq., writing to the ‘Garden,’ re- 
marks that “Mr Crawford’s gardener has succeeded in crossing 
several of the kinds that have flowered with him, one with the 
pollen of the other, and has got them to ripen seeds which are 
of immense .size, resembling a very large flat bean, about two 
only being produced in each pod. These, on being sown, 
have germinated freely, and he has now an exceedingly nice 
healthy lot of young seedlings of frqm the age of a few weeks 
to several years, whose foliage, in many instances, shows plain 
indications of partaking of the nature of one or both parents, 
and from these, when they bloom, some most interesting results 
may be expected.” 

Oaragana {Iberian Fea-trees). — A group of very ornate 
spring-flowering trees, well worth a place in every garden land- 
scape. C. arborescens is perhaps the best-known species, and 
as it is plentiful, and seeds freely, it forms an excellent stock 
on which to graft rare or more tender kinds, and especially its 
own varieties, of which C. altagana, C. ckam/agt/y C. spinosa^ C 
microphylla, and C, arenaria may be cited as examples. Hali- 
madendron argenteum also grows well on C. arborescens as a stock. 

Osrtisus. — A group of Pea-flowered plants, represented in our 
greenhouses by C. elegans, C, racemosa, and other free-flowering 
kinds, which are readily propagated either by cuttings or seeds 
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sown in a gentle heat. The common Laburnum is one of our 
most beautiful spring-flowering trees, and being principally 
raised from seed, is very variable in habit. What is known in 
nurseries as Waterer^s Laburnum is so much superior to the 
ordinary Laburnum that it seems inexplicable why it has not 
been everywhere planted. It is not so large in the foliage nor 
in the individual flowers as the Scotch Laburnum (Cytisus 
alpifius), although it may possibly be a cross between it and the 
common sort. Darwin (see ‘ Animals and Plants,’ i. 416) says 
that the belief that Cytisus Adami is a spontaneously-pro- 
duced hybrid between C. laburnum and C. purpureus is sup- 
ported by the fact that such hybrids have arisen in this genus. 
In a bed of seedlings from C. elongatus, which grew near C. 
purpureus^ and was probably fertilised by it through the agency 
of insects (for these, as I know by experiment, play an import- 
ant part in the fertilisation of the Laburnum), the sterile 
hybrid C. purpureo-elongatus appeared. Thus also Waterer’s 
Laburnum, C. alpino 4 aburnum^ spontaneously appeared, as 
I am informed by Mr Waterer, in a bed of seedlings.” 
There is a very beautiful golden-leaved variety of Laburnum, 
which originated as a sport; and this, together with some 
of the rarer hardy species of this genus, are propagated 
by grafting or budding on seedlings of the common Labur- 
num as a stock. Half the seedlings raised are worthless 
as flowering-plants, and either Waterer’s Laburnum or some 
other good variety should be worked on the seedling stocks, so 
as to insure good varieties only in cultivation. M. Baltet 
recommends seedlings of C, alpinus as stocks on which to 
graft in March and April, or propagate by shield-budding in 
July and August, Seedlings of Cytisus alpinus form good 
stocks for Gmista multijloray and seedlings of* 6^.’ hispanica 
serve for other varieties, cleft - grafting in spring (March or 
April) being the most successful method. Scions should con- 
sist of young growth, with a heel of old wood at the base. All 
the slender-flowering kinds, as C. purpurea^ C. rosea^ C* alba, 
C. caniea^ C. elegans, and C, trifolia^ are said not to succeed 
except cleft-gJafted at the desired height. The strong-growing 
kinds, such as C. Adami, C, biflorus, C. grandiflorus, and others 
of similar habit, are best propagated by budding or grafting 
close to the ground, as they are vigorous ^ enough to form 
stems. When the stock is headed off for cleft-grafting, it is 
essential to the success of the operation that a shoot or bud be 
left to attract the sap to the scion. Snails are troublesome 
when the scions are woi:ked near the ground ; place quicklime 
or barley-chaff around tie stoc^ to keep them at bay. 
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One of the most interesting pitots genus is the 

supposed graft hybrid ^ Cl ^fpuraceu$^ or C. jU&miy as it is 
called in some gardens, (see Qftoing). 

Efsrthriaa (0^/-/ywA***-A gionp of very omtoiental 
shrubs, the species of are prmq|paBy natives of the 

tropics or sub-tropical countries. crisia-galli is one of the 
oldest and best of the cuttivated species ; and, together wjth the 
hybrids and seminal forms, which have of late years been 
raised in French and Belgian gardens, most of the species, 
and especially S- crista-g^liy E. herbaceay E, laurifolia, seed 
freely if cross^-fertilised, and the seeds germinate readily sown in 
February in a genial bottom-heat of 65° to 75°. Cuttings root 
freely if taken off when the plants break in the spring, and 
should be inserted in a heated case. M. Duchartre alludes to 
some of the earliest hybrids (see ‘ Jour, de la Soc. Imp. et Cent. 
d^Hort.,* t. vii. p. 8i), which, it appears, were raised by M. 
Bellanger, formerly of Charonne, who commenced operations 
by fertilising E. crista-galli with pollen of E. herhacea^ the 
result being three hybrids, not of any special beauty in them- 
selves, but which served as the parents of more beautiful forms. 
M, Bellanger followed up his experiment by fertilising these 
hybrids and their seedlings reciprocally with one or other of 
the two original parents ; and in 1855 he succeeded in raising 
E. “ Marie Bellanger ” from seeds of E, crista-galliy fertilised 
by one of his unnamed seedlings. E, Bidwelliiy another 
elegant hybrid, was obtained from seeds of E, herbacea^ ferti- 
lised with pollen of E, crista-galli. Many beautiful cross-bred 
forms are now used in our summer flower-garden arrangements ; 
and by cross-fertilising the best of these, other new and more 
'^effective forms are obtainable. 

Pisum {Fe&s), — Papilionaceous or Pea-flowered climbing an- 
nuals and perennials, easily propagated by seeds, and the peren- 
nial section by division. The edible Peas, now so much improved 
by cross-breeding, and so largely grown in our gardens, have 
originated from two types — F, arvensCy a red-flowered annual, 
commonly known as the “ Field-pea,'* and F, sativuniy a white- 
flowered annual, and, like the last-named kind, a native of 
Southern Europe. Seeds sown in succession enable the gar- 
dener to procure this delicious vegetable from May to Novem- 
ber in favourable seasons. New or improved varieties are 
obtained either by the careful selection of seminal varieties or 
by judiciously crossing any two varieties which individually 
possess qualities it is desirable to unite in the progeny. The 
anthers of Peas and many of their allies shed their pollto 
* See Herbert’s Amaryllidaceae, p. 376. 

2 £ 
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before the flowers expand, and this is especially the case with 
the earliest flowers, so that it as necessary to emasculate the 
female or seed-bearing parent some days before the bud is 
ready for opening its petals to the sun, and this is best done 
by slitting the bud with a keen penknife, after which carefully 
cut out all the anthers with a pair of sharp-pointed scissors, 
and if the surface of the stigma is moist or glutinous, apply the 
pollen from the desired male parent. The pods from fertilised 
flowers should be labelled with the names of the parents, and 
need careful protection from birds. 

The late Dr Maclean raised some very fine varieties of Peas, 
his “Advancer” and “Best of all” being two of the best. 
The late Mr John Standish commenced hybridising Peas in 
1869, with the view of obtaining dwarf early marrow-fat varieties, 
combining the quality of our richly-flavoured marrow-fats with 
the precocity of our earliest round sorts. With this object in 
view, he took “Ne Plus Ultra,” one of our best but latest 
marrow Peas, as the female parent, and hybridised it with \ 
“ Laxton’s Supreme,” an unquestionably fine second-early pea, 
but wanting in flavour. In 1870 the selection from the previous 
year was further crossed with “ Climax,” an early dwarf marrow- 
fat, but possessing the disadvantage of not filling the pods 
well, yet having the rich flavour of the marrow-fats. A selection 
was again made, and in 1871 these were crossed with Laxton’s 
“ Alpha ” and Maclean’s “ Little Gem,” and the race of seed- 
ling Peas growing this (1875) Ascot show that earliness, 

combined with flavour, has been obtained. The “ Criterion ” 
is one of the best of these seedlings. One of the finest of all 
new Peas is “ Dr Maclean,” sent out by Mr C. Turner in 1876. 

Mr Laxton, of Stamford, has originated a race of^very valu- 
able large-podded varieties, and also some dwarf early kinds of 
great merit, and some of the best of these are included in the 
following list : — 

Alpha . — Blue wrinkled marrow. Raised from I-.axton’s Pro- 
lific, crossed with Maclean’s Advancer.. 3 to 4 feet. 

Supretne.-’^Bxly green marrow, the result of a cross between 
Laxton’s Prolific and Little Gem. 3 to 4 feet, veiy prolific, 8 
to 10 peas in a pgd. 

William the First — Early green marrow, 4 to 5. feet high, 
with habit of the frame class, but related to ^rizetaker. 

Superlative . — Second early marrow, 7 to 8 feet in height ; a 
cross between Ne Plus Ultra and a variety from Supreme. 

Supplanter . — Second early blue, very prolific, a great im- 
provement on Scimitar; a Cross between Veitch’s Perfection 
and Little Gem. 
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FiMask^.-^Second €arly blue] a between Laxton’s 
Standard and Supreme. 

Omegas — Late green wrmJiled marrow; a ptoss between 
Ne Plus Ultra and VeitdiV Perfection. 

Unique. — Early dwarf ig^ti marrow ; a cross between Pro- 
lific and Little Gem, 

Dr Hogg. — Early green wrinklea marrow; the result of a cross 
between Prolific Long-pod and Little Gem. 

Harbinger. — Early round blue ; a cross between Alpha and 
Ringleader. 

Eobinia {False Acacias\ — A group of very ornamental North 
American trees, represented in our gardens by R. pseud-acacia 
and its forms R. viscosa and R. hispida or ** Rose-acacia,’^ the 
lastmamed being one of the prettiest of all our summer flower- 
ing-shrubs or small trees, and one of which improved varieties 
might possibly be raised from seeds, if the flowers were care- 
fully cross-fertilised just before they open. Robinias are propa- 
gated by layers and by seeds sown in the spring on open-air 
beds. Grafting may be performed in April — cleft-grafting being 
the common method in the best nurseries, the common R. 
pseud- acacia from seed being used as a stock. M. Baltet 
observes : “ Slender -wooded kinds, such as R. tortuosa^ R. 
roseoy R. linifolia, and R. Van Houttei^ should be grafted at 
the projected height of the branches. The vigorous kinds, R^ 
Decaisneana — itself a good stock — R, uttifoha^ and R. pyra- 
midalisy may be grafted on the collar of the stock, even when 
intended for tall standards. The Robinia may be taken up 
and transplanted without injury at the time of grafting. In 
certain localities it succeeds when budded.” 

The seminal forms of Robinia pseud-acacia are very numer- 
ous ; and while many form distinct and beautiful trees, others 
are barely worth notice. They have mainly originated in Con- 
tinental nurseries. R. dubia is said to be a hybrid between the 
common R. pseud-acacia and R. viscosa. It forms a middle- 
sized tree, has short spines on its branches, and bears pale rosy 
flowers. Its synonyms are R. hybrida, R. ambiguay ^d R. 
echinafa. 

Wistaria. — A very ornamental genus of^Chinese, Japanese, 
or North American Pea -flowered shrubs, of scandent habit. 
PF. {Glycine) sinensis is a well-known and veiy beautiful spring 
bloomer, often grown on walls in the south of England as an 
ornamental climber. There is a fine but rather rare white- 
flowered variety of the last, and it is even more beautiful th^ 
its lilac-flowered parent. Imported seeds grow freely sowli in 
a genial bottom-heat of 60® to -70®; and the young plants 
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should be gradually hardened off after the young leaves appear. 
The plant rarely fruits in this country ; and this, Mr Meehan 
thinks, is the result of some deficiency in the supply of food, 
not that it requires either insect or artificial 



Rooi-g^afUug^ 


agency to effect fertilisation. Layers root 
freely ; and to obtain a number of plants, 
one of the long,, slender branches may be lay- 
ered and a cut made, or the branch girdled at 
every joint so as to induce it to produce roots, 
and develop the latent buds at each of the 
nodes throughout its entire length. A still bet- 
ter and more expeditious plan is to dig up the 
thick roots and cut them into lengths of 3 to 
4 inches, after which plant them in boxes, and 
place them on a gentle dung-bed or other slight 
genial bottom-heat, so as to excite vegetation, 
and aid the production of adventitious buds. 
Grafting in February or March on thick pieces 
of its own roots is, however, one of the best 
possible methods of multiplying this plant. So- 
phora and Cenis may also be increased in this 
manner, or on seedlings of their respective types. 
The white-flowered variety of Wistaria may be 
grafted on roots of the common or normal form 
as a stock ; but it does equally well on its own 
roots on warm dry soils, especially if planted 
near a sunny wall. A double-flowered variety 
of W, sinensis has been imported by Mr James 


Hogg, a well-known American nurseryman, from 
Japan, the purplish rosette-like flowers being borne in grace- 
fully drooping clusters, as in the normal form. A figure of this 
plant will be found in the ‘Garden,* ii, 51. 


The Passion-Flower Family {Passifloracece)* 

This is a small natural order, represented in our gardens by 
something like a fjpndred species and varieties of Passiflbras 
and Tacsonias. They are nearly all climbing plants. The true 
Passiflora arborea is, however, an erect-grown^ shrub or srpall 
ttee. All the species may be most easily propagated by herba- 
ceous cuttings, taken off when the plants start into growth in 

* For a revision of the species and remarks on germination, fertilftation, 
movements of reproductive organs, &c., see ‘Trans, t-inn. Soc.,* 1871, vol. 
xxvii. 
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the spring, each having a. heel of the oii bark. These root 
readily in sandy soil under a bell-glass, or in a heated case, 
which must be well ventilated^ otherwise thejr are liable to 
damp off. Layers, if toni^ed below a joint, and the part 
buried beneath any light tich soil, root freely in a few weeks. 
Seeds are by many s{>ecies fre^ produced, and germinate 
readily if sown in a gentle bottom-heat as soon as ripe.» If the 
seeds are to be preserved, they should be cleaned as recom- 
mended for Melons, and sown in the spring. Seedling plants 
generally bloom the second year. Several species bear eatable 
fruit not unlike small Melons in shape and flavour, and known 
by the general name of Granadillas.*^ One of the best is P. 
eduHs, a West Indian species, bearing purple fruits the size of 
a hen’s egg; P, macrocarpa^ a large-fruited kind, resembling 
P. quadra figtilaris^ and, like the last, bearing large olive-green 
fruits the size of small oblong Melons. P. malifortnis, “ Sweet 
Calabash,” and P. laurifolia, or “ Water - lemon,” also bear 
edible fruits. The species of this genus interbreed with 



Passfjlora Lou<^ma»a, IJort , entire fiower d d^ Numerous coralltue ^lamfuts ; 
eot Stamens; Pistils. 


tolerable precision ; and the hybridiser should bear in 
mind the fact that some species, of which P. racmosa (A 
princepSy Hort., ‘ Bot Mag./ t. 2001) may be cited as an e:^ 
ample; never fhiit unless artificially fertilised, owing to their 
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pollen being impotent, so far as self-impregnation is concerned, 
although potent when applied to the stigma of other species. 
M. Delaire, of the Orleans Botanic Garden, long occupied 
himself in hybridising Passion-flowers ; and he was one of the 
first to record the fact that some species are sterile when their 
own pollen is used, but fertile when that from another species 
or variety is applied. P. amabilis (see List) is a hybrid ob- 
tained by M. Schachter, of Loos-l^s, Lille, and is the result of 
fertilising P. racanosa with pollen of P, alafa, M. Belat, of 
Moulins, also obtained hybrids in 1847 by fertilising P, atata 
with pollen from P, C(Z 7 ‘Hlea. P. Lemicheziana was obtained be- 
fore 1845 by M. Lemichez, and is the result of seeds obtained 
from P. alata fertilised with pollen from P. Raddiana (P, 
kermesina^ Hort.) Pollen of the last-named plant, according 
to M. Lemichez, will always fertilise the ovules of P. aiata, 
and produce a fair percentage of perfect seeds ; but the cross 
cannot be reversed. This is one of the many exceptions to 
the rule of elective or constitutional affinity as laid down by 
Wjchura (see p. 154). Many of the Passiflcyas, especially those 
bearing edible fruits, are widely cultivated in the tropics, espe- 
cially in South America and the West Indies— so that, what 
with seminal and cultural variation, together with natural and 
artificial hybridisation or intercrossing, there arc many points 
in their history rather perplexing to the botanist and horticul- 
turist ; and previous to the monograph published by Dr M. S. 
Masters, the confusion of names was as bad as can well be 
imagined. P, ccerulca is i)erfectly hardy as far north as 
York, and fruits freely in London gardens, its fruit being 
of a soft orange - yellow colour, egg-shaped, and generally 
containing perfect seeds, artificial fertilisation not being ne- 
cessary. 

The following varieties known or supposed to be hybrids 
are given in Dr Masters’s “ Classified List of Passifloreoe ” (see 
‘Jour. Royal Hort. Soc.,’ iv. 125) : — 

P, albo-nigra, Regel, ‘Gart. FI.,’ 1852, t. 8. — Said to be a 
cross between P. alata and P, Raddiatia, 

P. amabilis^ Hort. ? — This is said to be a hybrid between 
P. racemosa as the seed-parent and P, alata. 

P. alato-caru/ea, W. Mast, in ‘ Bot. Reg.,’ p. 848. — A hybrid 
between P. alata and P. ccsrulea, raised at Cariferbury. 

P. “ Bijou.” — Said^to be a hybrid between P, .racemosa and 
P. Raddiatia. 

P. Belottii, Hort. Regel, *Gart. FI.,* 1852, p. 44; ‘Gard. 
Mag. Bot.,’ voh i. — Said to be a cross between P, caruleo- 
i‘acemosa and P. quadrangularis. 
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P. Hort.— ^Probably a bybtjd between P. alaia 

and P, quadrangularis. 

P, ccBKuleo-rcicemosa^ Sabine, ‘Trans, Holt. Soc,^,* iv, 9; Lodd. 
‘ Bot. Cab.,’ p. 573. — K we|l 4 mowyi hybrid between P, mruka 
and P^ racmosa (see Herbejtt’s ‘ Amaryllidaceae,’ p. 354). 

P, ^<erw/m-Artr»«;yiw.^^robably a cro!& between P. ccerulea 
and P, Raddiana. ^ 

Colvilleiy Sw., ‘Brit FL Gard.,* ii. 126. — Said to be a 
hybrid between P. ccsrulea as the male parent and P. incarnata 
as the female. 

P, Decaisneana^ ‘ FI. des Serres,’ viii. 848 ; ‘ Revue Hort.,’ 
1855, P* iS**-Said to be a hybrid between P, quadrangularis 
and P. alata, 

jP. Hartwksiana^ Hort. RoUison, is probably a seedling 
variety of P. carulea with white flowers. 

P. hybrida-floribunda^ Hort — Apparently a cross between P. 
cmrulea and P. Raddiana, 

P. Impkrairice Eughiie, ‘ 111 . Hort./ 1858, p. 175. — Appa- 
rently a cross between P. cceruka and P. alata or P. quadran- 
gularis, 

P. Innesiiy Mast, ‘Gard. Chron.,’ 1870, p. 891. — A cross 
between P. alata as the female and P. macrocarpa as the male 
parent. This was raised by Mr Munro. 

P. Lawsoniana^ Mast, ‘Card. Chron.,’ 1868, p. 1288. — A 
cross between P. racemosa as the male parent and P. alata. 

* P. Loudoniana, Hort. — Several garden plants exist under 
this name, but the original P. Lo 7 idonianc^ 2 c 6 probably a cross 
between P. Raddiana and P. racemosa. 

P. Madonna. — Said to be a cross between P. racemosa and 
P. Buonapartea. 

P. Munroii^ Mast, ‘Gard. Chron.,’ 1868, p. 1288. — A cross 
between P. cceruka as the male and P. alata as the female 
parent. This hybrid, along with several others, was raised by 
Mr Robertson Munro, of the Lawson Company’s Nursery, 
Edinburgh. 

Dr Masters remarks that many seedling and hybrid varieties 
of the common hardy P. cceruka exist; and amongst these 
he names “ angustifolia,” “ glauca,” “ imbricata,” “ alba,” and 
“Neumanni.” — Paxt ‘Mag. Bot,’ xv. 270. 

P. palmaia^cerulea is a hybrid raised in the Jardin des Plantes, 
Paris, in 1829, by M. Delaire, and is the result of fertilising P. 
palmata with pollen from P. cceruka^ and is itself fertile, an- 
other variety less highly coloured having been raised from its 
seeds. — (Porcher’s ‘ Du Fuchsia,’ 4th ed. p. 29.) 

Tacsonia. — A genus of South American climbing plants nearly 
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related to Passiflora^ and represented in our gardens by 7 ! 
mollissima^ T insignis, T. Van Volxemii^ and others. All the 
species are readily raised either from cuttings of the young 
growth, layers, or seeds. Several cultivators have raised hybrids, 
all more or less beautiful. The new T. £xoniensis, sent out 
in 1873 by Messrs R. Veitch & Son of Exeter, was raised by Mr 
John C. Bowring at Larkbeare, Exeter. It is a cross between 
T. Van Volxemii, which w^as the seed-bearing parent, and T, 
mollissima^ the latter being the pollen-parent. It flowered and 
was described in 1872 (see ‘Gard. Chron.’ 1872, p. 1653).. 

Mr Anderson, of the Gardens, Sowerby House, Hull, to 
whom we owe our first knowledge of the beautiful T, insigniSy 
has hybridised that species with T, Van Volxemu\ the latter 
being the pollen-parent. We subjoin Mr Anderson’s remarks, 
which are interesting as confirming the fact that Passifloras 
often set better with foreign pollen than with their own : “ T. 
insignis never seeds with me unless it be artificially impreg-* 
nated, and then not freely with its own pollen, but more so 
with that of Van Volxemii. Out of about forty plants which I 
raised from two seed-pods, all, with one • exception, have the 
divided leaf of the male parent, while one seems in every 
respect a true insignis. 

T mollissima and T. Van Volxemii bear edible fruit, and 
in this respect they might possibly be much improved by being 
hybridised reciprocally with the edible-fruited Passion-flowers. 


The Mock-Orange Family (Philadelphacece). 

A small group of deciduous shrubs found scattered through- 
out Europe, North America, India, and Japan, arid repre- 
sented in our gardens by different species of Philadelphus and 
Deutzia. They are nearly allied to Escallonia, an evergreen 
genus readily propagated by cuttings, layers, or seed, just as 
are the Syringas. All the species are beautiful flowering- 
shrubs, which bear forcing with impunity ; and there is a wide 
field for further experiments in hybridising and seminal varia- 
tion and selection, by which these plants may be much im- 
proved. 

Propagation is readily effected by means oi cuttings, either 
herbaceous or hard-wooded. The latter are made from No- 
vember to March, in the following manner ; The branches are 
cut into lengths of 10 or 12 inches, which are stuck into free, 
light sandy soil, and watered when necessaiy. A good layer 
of straw over the surface will contribute very much to their 
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striking successfully, H^bac^eous cuttings ang made all through 
the summer, beginning in June or July, Haltripened shoots 
are selected for this purpose. The cuttings arc 'stuck into a 
border of heath-soil, with a tii^hem aspect, or hnder cioches 
in small pots or in the ground, i^hete they soon root. 
Dditzias and Syringas imy Also be*|Jnultiplied from seed sown 
in ^ring in heath-soil, which must be kept constantly slightly 
moist by gentle waterings. The seed, being very small, should 
be very slightly covered with soil, which explains the necessity 
for frequent waterings. This mode of propagation, however 
it may fail to exactly reproduce varieties, is desirable when 
new varieties are sought for. The seed may be sown in pans 
or pots, which should be placed under a frame, or in a sheltered 
place in the open air 

Deutata.— A small genus of Japanese hardy shrubs, repre- 
sented in our gardens by JD, gracilisy D. scabray D, crenatay 
and one or two other varieties. 

There is a very fine and ornamental variety with double 
flowers, D, crenata flore-pleno (which is described and figured 
in the ^ Revue Horticole^ for 1867, p. 70). This variety — 
which, as well as the type, was sent from Japan — has very 
double flowers, of a fine rosy-flesh colour; they are also ex- 
tremely numerous and handsome. In habit and vigour of 
growth, the plant exactly resembles the type, except that the 
bark of the young shoots is somewhat darker in colour. An- 
other variety, equally fine, is D, candidissima plenay the flowers 
of which are very double, and of the purest white, without the 
least tinge of rose. It was raised in 1868 by MM. Froebel & 
Co., nurserymen, of Zurich, from seed of D, crenata flore-pleno. 
Although quite as vigorous and free-flowering as the parent, it 
differs frgm it very much in habit, which dmost exactly re- 
sembles that of D, Fortunei, Seedling Deutzias bearing double 
white flowers, shaded or tinged with rosy lilac, have been 
raised by Mr Willison of Whitby ; and the plants vary 
much in habit, being, however, mostly very dwarf and free- 
flowering. 

Philadelphus. — These summer-flowering shrubs are so strik- 
ingly beautiful that one could wish for dwarf-growing free- 
flowering varieties of them for pot-culture or for forcing in the 
spring like Deutzias. The following varieties have been raised 
from seed in French gardens 

P. KeteleeriL — A distinct seminal variety, raised in the Jardin 
des Plantes by M. Carribre from seed of P coronarius. It 
has semi-double, white, perfumed flowers (see * Revue Hort.,’ 
1866, p. 44). 
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P, tommtosus is also a garden variety raised by M. A. Leroy 
(see ‘Revue Hort.,’ 1866, p. 336). ^ 

P, amosnus. — This plant is a seedling of P, speciosusy remark- 
able for the abundance and beauty of its flowers. 


The Lapageria Family {Philesiacea), 

A small family of ornamental evergreen plants, represented 
in our gardens by Lapageria rosea^ its pure white flowered 
form Z. albay and Philesia buxifoHay a native of Valdivia, intro- 
duced in 1853, Z. rosea having'been imported from Patagonia 
about 1847-48. Lapagerias are propagated by layers, which 
should be made of the second year’s shoots, twisted arouhd 
the top of the pot, and pegged beneath the soil, leaving the 
apex of the shoot above the surface ; and if slits or slight 
abrasures are made near the nodes, the rooting process will 
be facilitated. Cuttings of I.apageria do not form plants ^ 
readily. They root in about nine months, but it is essen- 
tial that ripened growth only be selected. Insert them in 
boxes of sandy earth in a warm greenhouse temperature. 
Planted out and trained near the glass, the rosy Lapageria 
seeds freely, even without artificial fertilisation; but if the 
operation is carefully performed, both the red and white flow^- 
ered forms seed freely, and the result is more certain than 
when impregnation is left to the winds or insects. The fruits 
are about the size of pigeons’ eggs, and occupy nearly a year in 
swelling and ripening. Mr E. Culley, gardener to E. Salt, 
Esq. of Femiehurst, near Bradford, was one of the first culti- 
vators who raised seedlings of the white Lapageria, many of 
which came true — />., like the parent plant — others being inter- 
mediate or very pale rose, and others crimson scarlet. Mr 
Gulley’s advice is — “ Sow the seeds in pots or pans filled with 
light soil, as soon as the seed-pods are fit to be tajeen from the 
plant ; place them in a temperature from 60'’ to 65°, and keep 
them well soaked with water. They will come up about a 
month afterwards, and will not then require so much water. 

If properly treated, they will flower during the second year.” 
Messrs E. G. Henderson and other trade growers also propa- 
gate Z. rosea from seeds — an operation nearly or quite as expe- 
ditious as layers, the latter being several months before they pro- 
duce roots, and they do not grow so freely when first potted as 
do seedling plants. There are several forms of the rosy-flow- 
ered variety in cultivation, and these vary not only in the size 
and colour of their flowers, but also in foliage, habit of growth, 
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and in the degree of profuseness with whichUheir flowers are 
produced. Z. rosea is quite hardy in D^voh, iComwall, and 
other southern counties, f/iikm buxifolia may W propagated 
by cuttings of the young wood to beat 
Two or three years a^^ llessrS Veitch succeeded in pro- 
ducing a hybrid of peculiar; interest ^ll^ween Philtsia buxifolia 
and Lapageria rosea, the latter being the seed-bearing or 
female parent. This plant is in many respects intermediate 
between its parents, and is very interesting os a bi-generic 
hybrid, and one second only in interest to the Phaius irroratus 
raised by Mr Dominy in the ^me establishment, between the 
evergreen Phaius grandlfotius and the pseudo-bulbous decid- 
uous Calanthe vestiia (see Orchids). This plant has been 
described and figured in the ‘Gardeners’ Chronicle’ (see volume 
for 1872, p. 353) by Dr M. T. Masters, under the name of 
Philageria Veitchii, a name which euphoniously indicates the 
hybrid origin of the plant. I cannot do better than quote the 
following description from the ‘ Florist : ’ “ Messrs Veitch’s 
plant is a scrambling shrub, with slender, cylindrical, flexuose, 
rigid, smooth, wiry branches, having alternate, petiolate, oblong- 
lanceolate, pointed leaves, about i in. long by in. broad, 
leathery, smooth, and dark shining green above, paler and 
marked by three prominent converging ribs below, and with a 
cartilaginous very finely serrulated edge. The flower-stalks are 
axillary, and bear numerous overlapping, ovate-concave, glab- 
rous bracts ; and the flower is solitary, pendulous, with a calyx 
of three fleshy, glaucous, pale rosy-purple, oblong-lanceolate, 
boat-shaped sepals, and a corolla of an ecjual number of fleshy, 
bright, rose-coloured petals, which are slightly unequal in size, 
overlapping, broadly ovate-acute, with a circular honey-pore on 
the inner surface at the base. The stamens are six in number, 
free, hypogynous, or attached at the very base of the segments 
of the perianth, a little shorter than the petals ; the filaments 
fleshy, subulate, spotted with pink; and the anthers yellow, 
linear-oblong, tubular at the base, so that the extremity of the 
filament is concealed at its point of insertion by a kind of 
sheath. The ovary is i-celled, with three parietal i)lacentae, 
and the numerous ovules are anatropal.” 


The Plane-Tree Family (Platanaeea). 

I’he Plane-trees of our gardens, and especially of our town 
gardens, have a natural order to themselves ; and we have few 
nobler trees in cultivation for ornamental purposes. They are 
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natives of Barbary, N. America, and the Levant, extending 
even to Cashmere. Platanus orientalis or “ Oriental Plane ” 
forms a stately, round-headed, spreading tree, and is one of the 
finest of all shade-trees. P. occidentalism or “ Western Plane,” 
is but little inferior, and of much the same general character 
and habit. There are cultural and selected varieties of each 
type. They are readily propagated by layering, or by sowing 
seeds in the autumn or sj^ring in open-air beds. There is no 
specific distinction between the Eastern and Western Planes, as 
seedlings of acerifolia — the variety of Platanus occidentali's gen- 
erally found in London gardens — often exhibit all the char- 
acters of P, orwitalis. It is singular to note that the variety 
known as pyi'ainidalis is readily propagated from cuttings ; 
while, on the other hand, acaifolia cannot easily be propagated 
in this manner, but is best raised from seed. The ease with 
which pyrantidalis is multiplied by cuttings is said (see ^ Mon- 
atsschrift,’ December 1875) to have led to its having become 
widely diffused through France. 


The Plumbago or LEADwoRa’ Family {Plumbaginacea), 

A group of very variable plants, many of which inhabit mari- 
time marshes in the basin of the Mediterranean, others being 
distributed widely in both hemispheres. The best -known 
examples of this order in our gardens are the Armeria (Thrifts), 
Statice, and Plumbago — P, capensCm P, rosea, and P, Larpentce 
being well-known greenhouse plants. The Thrifts are readily 
increased by careful division or by seeds, and stem-cuttings of 
Plumbago root freely in a gentle bottom-heat under a bell- 
glass or close shade. 

Statice {Sca-lavefuler), a genus of hardy or greenhouse 
flowering-plants, of which the common “ Thrift ” is an example. 
5. Halfordii is a well - known example of the greenhouse 
varieties. All the species are readily propagated by herba- 
ceous cuttings or seed, or the hardy “ Thrifts ” by careful divi- 
sion of well-established clumps. I am not certain, but it seems 
probable, that S, Halfordii, *S. Frostii, and several other of the 
tender kinds, are seedlings or hybrids of the S. pmerula sec- 
tion. S, profusa is well known to be a hybVid production, it 
having been raised some years ago by an old Scotch gardener 
named Rattrey, and in Scotch gardens it retains its original 
name of S. Rattreyana, It is the result of a cross effected 
between 5 . puberula, introduced from Graciosa in 1830, and 
S. arborea, a sub-shrubby species, introduced from Teneriffe in 
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1829. 5 . intermedia is another pretty hybrid, sent out by M. 
Belot of Moulins ; and the other species, sdsh ^as Fortunci 
and S, speciosa, would doubtless well repay the trouble of inter- 
breeding. 


The Phlox I^amily {^Memoniacea). 

A group of ornamental evergreen or herbaceous plants, 
principally natives of N. and S. America, in temperate lati* 
tudes, none b eing found in ^ ^o pics. They are represented 
in gardens ^ Pmox^ CoilrniapStlia^ Leptosipkon^ Polemonium^ 
Cantua, and Cobcea. Nearly all are readily propagated from 
seeds, which are freely produced, and germinate readily in heat 
The herbaceous section may also be propagated by cuttings 
and division. Dr Asa Gray, in reviewing the N. American 
Phloxes, remarks that several kinds appear to be natural hybrids; 
and this is very interesting, since “ many species have been so 
long cultivated and hybridised that their specific names have 
given place in many instances to the names by which they are 
distinguished by horticulturists.” The herbaceous Phlox of 
our gardens, of which we have now so many forms, appears 
to have descended from P, decussata^ P, paniculata^ P. suf- 
fruticosay P, Carolina^ and other old species of the tall-growing 
section. The last named was introduced in 1 728, but was soon 
lost, and its culture may be said to date from 18 ii (see ‘ Bot. 
Mag.,' t. 1344). It bears large trusses of bright, rosy flowers. 
jP. divaricata (also known as P, canadense) is a very attractive 
plant, with bluish lavender-tinted flowers. Seed gathered in- 
discriminately from a good bed of florists* varieties will give 
a fair percentage of fine flowers; but in all cases careful 
crossing is to be advised, as the chances of their improve- 
ment are then fully fifty per cent greater. The dwarf-growing 
section includes some very pretty little species and varieties. 
Phlox subulata (see ‘Bot. Mag.,' t. 41 1). This is a pretty 
little procumbent rosy-flowered species, introduced from Vir- 
ginia about 1790, A still earlier plant in this group was P. 
setacea (see ‘ Bot. Mag.,' t. 415), a native of Carolina, and 
grown since 1788. Like the last-named plant, this has rosy 
flowers, with a dark eye. P, frondosa and others are well- 
known dwarf-growing plants; and it is a pity we have not 
more hybrids and seminal varieties in our gardens, as they are 
so well adapted for rockwork or for fringing the margins of 
herbaceous borders. The pretty little white-flowered P. Nel- 
sonii is a garden hybrid, raised about twenty years ago by the 
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late rector of Winterton, Norfolk, after whom it is named It 
is said to be the result of a cross between P. frondosa and P. 
nivalis. Phlox reflexa (‘Sw. Brit. FI. Gard.,^ t. 232) is pre- 
sumably of hybrid origin, and there are numerous intermediates 
between P. glaherrina and P. Carolina ; and P. procumbens is 
by Professor Gray supposed to be a hybrid between P. subu- 
lata and P, amcena, as it is unknown as an indigenous plant. 
I can find no record of the florists’ hybrids ; and it is probable 
that artificial cross - fertilisation has rarely if ever been at- 
tempted, seeds having been selected from the best varieties, 
and cross-breeding having been, left to the wind or the bees. 
There is a good field open here among these dwarf-growing 
species of Phlox, which the hybridiser is but too apt to over- 
look in his hurry after more showy plants. The seeds of 
Collomia form ])eautiful microscopic objects, the outer coat 
being composed of spiral tissue, which uncoils in the most 
charming manner when a fragment is moistened on a slide. 
In the ‘Proceedings of the American Academy’ (1870), Prof. 
Asa Gray points out that “ the two sorts of style which Profes- 
sor I'hurber and Professor Torrey have detected in the genus 
Phlox (namely, that more than half the si)ecies have a long 
style, so that the stigmas are often exserted, while the rest have 
very short ones, bearing the stigmas low down in the tube of 
the corolla), are somehow of dimorphic nature. Yet it is only 
in/^. subulata that I have seen both long and short styles; and 
here the short-styled plant has (irrespective of this character) 
been described as a distinct species {P. nivalis, P. Hentzii), 
and is apt to have a pair of ovules in each cell, while the long- 
styled P. subulata rarely shows more than one. Moreover, in 
the spcciosa group this character of the style really furnishes 
one of the most available specific distinctions. Whatever view 
be taken of it, the case may properly be compared with 
that of certain species of the generally dimorphic genus Prim- 
ula, mentioned by Mr Scott (in ‘Jour. Linn. Soc.,’ viii. 80), 
which, so far as known, are either long-styled or short-styled 
without their complementary fellow. Similarly the two species 
of Gilia composing the group which I have named Giliandra 
might be regarded as the long-stamened form, of which the 
short-stamened counterpart is unknown or non-existent. A 
state of things which, although singular, is intelligible upon the 
doctrine of the gradual evolution of specific and dimorphic 
differences.” 

This last remark fully bears out my views, that wherever 
there are traces of dimorphism, or protogynous arrangements, 
there cross-breeding operations are easily carried on artifi- 
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cially ; indeed it is questionable whether these natural arrange- 
ments for securing cross-fertQisation are nbt themselves the 
consequence of natural hybridism and selection. 


The Buckwheat Famiw (Polygonkum). 

Annuals, herbaceous plants, or rarely shrubs, distributed 
throughout Europe, Asia, Africa, and North America. They 
are also found in South America, the Levant, and one or two 
species in the most northern ^ limits of vegetation. The prin- 
cipal genera found ih our gardens are Eriagonum, Rheum 
(Rhubarb), Polygonum^ Fagopyrum^ CoccoJdm^ Rumex (Docks 
or Sorrels), Antigonum^ and others. Many of the species are 
easily recognised by the coherent membranous stipules, which 
form an ochrcate tube around the stem at the nodes. Nearly 
all the species produce fertile seeds in great profusion, and the 
hardy kinds may be sown as soon as ripe, or during the spring 
months, in a warm sheltered bed or border. Tender kinds 
should be sown in heat. They are represented by the medi- 
cinal and esculent Rhubarbs, Polygonums or Buckwheats, 
and Docks or Sorrels. The hardy Rhubarbs, both useful 
and ornamental, are readily increased during mild weather in 
winter by dividing the fleshy crowns and replanting where 
they are to remain. R, Emodi and the newly - introduced 
R. nobile from the Himalayas are very effective sub - tropical 
plants. The Docks are well-known native weeds. The 
Field -dock {Rumex pratensis, see ‘Top. Bot.,’ p. 343) is 
supposed to be a natural hybrid between R, crispus and R, 
ohiusifolius. Several forms are known to occur on the Sheriff- 
muir Road, near Stirling, West Perth ; and it would be interest- 
ing to know whether these hybrid plants reproduce themselves 
from seeds, or whether they are seedlings from one of the last- 
named species which becomes accidentally fertilised by pollen 
from the other. 


The Purslane Family {Portulacacece). 

A small order of succulent shrubs, or more generally herbs, 
represented in our gardens by Poriulaca---%hovfy crimson, 
purple, rose, white, or yellow-flowered plants, with a habit 
similar to the Fig Marigolds — Anacampseros^ Calandrinia, 
Claytonia^ and one or two others. They seed freely if planted 
in sandy soil and protected from too much damp at the root 
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Portulacas seed rather late in the autumn, and the best plan 
is to pull up the plants before the autumn frosts appear, and 
lay them on a sunny shelf in the greenhouse or window, where 
they will keep fresh for a month or six weeks until the seeds 
become perfectly ripe. Cuttings of the perennial species root 
freely in dry sand or brick dust if placed on an airy shelf in the 
greenhouse fully exposed to the sun. 


The Primrose Family {Primulaced), 


This order of low-growing hardy or half-tender herbaceous 
or evergreen plants has furnished us with some of the most 
charming of all decorative plants, including the following 
genera, all beautiful, and nearly all of easy culture : Anagallis^ 
Dodccathcon^ Primula^ Cyclamen^ Androsace^ Cortusa^ SoldaneBa^ 
and Lysimachia, This pretty group is distributed throughout 
Europe, America, North India, Japan, China, and one little- 
known genus {Samolus) is common in North Holland. 

Anagallis {^Pimpernel ), — Annual or perennial hardy or half- 
hardy trailers, long grown in our gardens and very easily propa- 
gated, the annuals by seed and the perennials by herbaceous 
cuttings in the spring, or by seeds sown in a gentle heat ready 
for planting out in May or June. Some form very pretty 
basket-plants for conservatory or window culture. The species 
are — A, platyphylla^ a large blue-flowered Algerian species, one 
of the most beautiful ; A, alternifolia (yellow and pink), intro- 
duced in 1839 from Rio Janeiro; 
A. caniea (annual), Switzerland, 
1819 ; A, fruticosa (orange-scar- 
let), Morocco, 1803 ; A, indica 
(blue), 1824; A, MonelH (blue), 
introduced from Itkly in 1648, 
and of which there are several 
garden varieties, including A* 
Brewerii^ A, lilacinay A. Phee^ 
nicea, A, Phillipsiiy &c.; A, Wells- 
iana is a hybrid raised in 1830 ; 



Flower of Pimpernel {Anagallis 
arxrensiAi enlarged. 


A, Marryaiim is also of hybrid 
origin, said to h^ve been raised 


in 1828. Dean Herbert (see 
* Amaryllidacese,' p. 379) observes that in Anagallis -he had 
seen a remarkable result, a distinct reddish-purple-flowered 
variety having been obtained by crossing orange and 'blue 


flowered kinds. 
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Many seedling weties of Anagallis ui^ formerly to be 
grown as decorative Twenty orAirty years ago, 

numerous forms were lalsed advertised by flotists under 
such names as A- cctndia A* pru^iflora^ 

A, spedosa^ A. muU^ora^y i^i imd thes^ are still occasionally 
grown. It is curious tO note thet in aS cases seedlings of 
exogenous plants do ndt always ^w by the development of 
the terminal bud between the s^-leaves, but from lateral buds 
below the seed-leaves or cotyledons. A correspondent of the 
‘ Gardeners^ Chronicle,’ P« 836, in speaking of buds being 
produced on the stem |;:^ow the seeddeaves, says : “ These are 
produced very quickly in the common Pimpernel — Anagallis 
arvmsis. When the top of the young stem with the cotyledons 
is cut off, minute protuberances arise on the sides of what was 
before the smooth and naked stem, and from these issue buds 
with leaves.” 

Cyclamen (So 7 vbread). — A very beautiful genus of Primula- 
ceous plants, natives of Europe and some parts of Asia, the 
best-known species (C persiam) being a native of Lebanon. 
This plant has of late years been much improved by London 
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florists and market-growers, by whom it is largely grown as a 
market-plant ; and the beautiful varieties are now innumerable, 
and of kll shades of colour between snowy white and purplish 
crimson. ( 7 . hederafolium^ C, County C, europauniy C veruufk^ 


450 


GENERAL REVIEW. 


C. neapolitanuniy and others, are hardy, and grow and bloom 
well in sheltered positions on warm, dry soils. C. Atkinsii is 
a garden hybrid obtained by Mr Atkins of Paniswick some 
years ago. All the species and varieties are easily multiplied 
by seeds, which should be sown as soon as ripe in light sandy 
soil and placed on a gentle bottom-heat. If imported or one- 
year-old seeds are used for propagating purposes, sow them in 
a pan as early in October as possible, previously steeping them 
in moderately hot water, as they are unusually hard and slow 
in coming up. Put a pane of glass over the pan and place 
it near the glass in some warm spot. Germination will take 
place in about a fortnight, and the pane of glass must then be 
removed from the pan to prevent damping off and drawing. 

“ To have good plants of C. persicuniy^ says Mr Little, ‘‘ the 
seed should be sown in a temperature of 50®, and the young 
plants should be prickecj off into forty-eight-sized pots, placing 
ten in each pot ; and when big enough, they should be potted 
singly in small sixty-sized pots. When these are well filled 
with roots, they should be potted into forty-eight-sized pots, 
in which they will flower the following spring. After thijs shift 
they should be placed in a cool, sunless house, and well 
watered both at root and overhead. All stimulants, in the 
way of manure or guano-water, should be avoided, and nothing 
used except pure soft water, otherwise the flower-stalks become 
drawn and weak, and the strength of the plant is expended in 
the production of foliage.” 

Dodecatheon {American Cowslip ; Shooting-star ), — A small 
genus of pretty little herbaceous plants from North America, 
the leaves of which resemble those of Frimulay while th^ re- 
flexed segments of the flowers remind one of the same organs 
in the Cyclamen^ The flowers are generally rosy plirple, and 
are borne on umbellate trusses nearly a foot in height Re- 
presented in gardens by D, integrifoliumy intx^Vic^A in 
1829, and J). MmAhy a niu^ older inhabitant of our gardens 
and a more variable plant, introduced in 1744. ‘ Both species 
have light-purple flowers, but of the last-named there are three 
or four distiiict varieties — as albifiorum (white), elegam (rosy\ 
giganteum (lilac), and lUacinum (rosy lilac). They are all 
readily multiplied by dividing well - established roots in the 
autumn, or by seeds, which not unfrequently ripen on Warm 
soils. The surest way of obtaining fertile seeds of good qual- 
ity is to grow the plants in pots in a suimy frame where they 
are more immediately under the eye of the cultivator. Tte 
flowers should be thinned, only leaving five or six on a" scape; 
and these should be carefully fertilised so as to insure a maxi- 
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mum supply of plump, sound seeds. Mr Anderson-Henry 
made some experiments in hybridising this ^nus with Primula^ 
but failed to obtain satisfactory results, although fertile seeds 
were produced. Furtiier triab mi^t succeed. Hybrids might 
possibly be obtained between JMiC€Uheim and some species of 
Cyclamen^ since they seettt to be mote nearly allied than any 
other genera in the order. The h^mination of Dodecatheon 
seeds is rather anomalous, and is thus described by a* corre- 
spondent, of the 'Gardeners’ Chronicle,’ 1871, p. 836: “In 
seedlings of Dodecaiheon Meadta^ I find that the cotyledons 
remain for a considerable time fully expanded, without the 
least trace of a bud showing itself in the axil; bit at length a 
bud breaks forth through a longitudinal cleft in the apparent 
stem just above where the radicle enters the earth. In this 
case, which is quite diffisarent from that of the AnagallUy the 
stem which supports the cotyledons may be only their united 
prolonged bases in which the bud is immersed, as it is in some 
American Compositse, which expand their cotyledons above the 
surface of the earth, supported upon an apparent stem, which 
is, however, tubular, and the bud really rises from a point be- 
low the surface of the ground and pushes its leaves up through 
the axil” This case of the Dodecatlmn is additionally in- 
teresting when we remember that in Cyclamen the embryo is 
pushed out of the seed-coats, as a part of the germinative pro-, 
cess, in a way analogous to what generally occurs in endoge- 
nous plants ^see Yucca). 

Primula. — This is one of the most attractive of all our 
groups of garden plants, partly from the ease with which they 
may be propagated and cultivated, and partly from the varia- 
bility in the form, size, arrangement, and colour of their in 
many cases fragrant flowers. Our common native Primrose 
has long been cultivated in ^dens, and from it and P veris, 
the Cowslip, has originated tne Oxlip Primii||l, and numerous 
beautiful forms of richly-coloured PolyanthtO^ many-flowered 
Primroses, now so popular in our outdoor gardens and wood- 
land wallu. Parkinson (1629) describes and figures many 
varieties of double, single, and monstrous Primroses and Cow- 
slips then cultivated in English gardens. The whole matter 
of cross-fertilisation between the Cowslip and common wild 
Primrose is full of interest; but it demands more space to ex- 
plain than can here be spared.. The reader, however, may refer 
to Darwin’s papers on the subject in the ‘Jour. Linn. Soc.,’ 
X. 393-437. Primulas are distributed throughout nearly all 
temperate countries, many of the European spedes being 
Alpme. Some of our most beautiful Primroses come fh>m 
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China and Japan, where they have long been cultivated and 
probably much improved. P, sinensis and P. japonica are 
especially well-known exami>les; and P, coriusoides (P. Sieboldii) 
is undoubtedly one of the finest of all Pjrimroses, and its seed- 
lings, like those of the last-named species, come of different 
colour and vigour. From the Himalayas we have yet to im- 
port some striking species. P, sikkimmensis and P. Stuartii 
are noble yellow -flowered kinds, which cover hundreds of 
acres at a considerable altitude on the Himalayan slopes, 
much as our Cowslips cover verdant hillsides here at home. 
For a full illustrated account of the garden Primroses, see the 
‘Garden,* ix. loi. Mr A. W. Bennet contributes the fol- 
lowing note on hybrid Primulas to the ‘Gardeners* Chron- 
icle/ 1875, p. 813: “Professor Kemer of Innsbruck has re- 
printed from the Austrian ‘Botanische Zeitschrift* a description 
of the hybrid Primulacece of the Alps, numbering thirty-one 
in all — twenty-five belonging to the genus Primula, four to 
Androsace, and two to Soldanella. Of the hybrid Primulas by 
far the majority (twenty) are included in the section Auricu- 
lastrum, the remaining five in that of Primulastrum, Schott. 
No intercrossing is known between these two sections. In the 
section Primulastrum all the hybrids belong to the sub-section 
Euprimula, Schott — P, acaulis {vulgaris ^ Linn.) showing the 
greatest sexual affinity for the others. In the section Auricu- 
lastrum, P, Auricula and minima are the species which show 
the greatest tendency to hybridise, although these two species 
cannot be made to fertilise one another. These hybrid Primu- 
las are much more easily cultivated by the vegetative modes ot 
reproduction than their parents, and usually exhibit a combina- 
tion of the characters of their parent forms. Of ‘ derivation 
hybrids * — />., crosses between a hybrid and one of its parent 
forms — the author only knows one or two instances. Of these 
hybrid Primulas not a few have been described as species: 
among the most interesting of which are P, brepistylis^ D.C., 
between acat^is {vulgaris) and officinalis {;veris ) ; P, pubesems^ 
Jacq., the ancestor of our garden ‘ Auriculas,’ between Auricula 
and hirsuta; P. alpina^ Schleischer {P, rhcetica, Koch), between 
Auricula and viscosa ; P. FlorkeanUj Schrad., between glutinosa 
and minima; and P, venusia^ Hort., between Auricula and 
carniolica,^' The late Dean Herbert raised m powdered Auri- 
cula and Primula Helvetica from seeds of P. nivalis; and P, 
Helvetica also from seeds of P. viscosa, and from these obser- 
vations he concludes these Swiss Primulas to be local varieties 
of one species or type (see ‘ Trans. Hort. Soc./ iv. 19). 

It is curious to observe that nearly all the European form^ 
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of Primula merge into each other, and seem to possess an apti* 
tude for hybridising. P. voriadltis, a Freftth wilding found in 
the environs of Grenoble and Nancy, is supposed to be a nat- 
ural hybrid between and P grmdi^a of Grenier 

and Godron. M. Lecbq sni;«e^ed in raising a white Polyan- 
thus by crossing a pale 0)dip witl}^ a white form of F, {acaulis) 
vulgaris^ but failed to ctoss the Auricula with the last-named 
species. 

In the December number of the ‘ Revue des Sciences Natu- 
relies,* 1875, is a short paper by D. A. Godron, on fertilisation 
of flowers by HymenopteWu Near Nancy it is found that the 
' hybrid Primula (/I varMUis) produced by the fertilisation of 
Pfimula grandiflora with pollen of P, officinalis results from the 
interventi<m of bees, but the converse hybrid does not occur* 
M. Godron published an account of this in 1844* The reason 
for the non-occurrence of the second hybrid is that P. ^randU 
flora flowers earlier in this locality than P, oflicinalis, M. God- 
ron was able to produce the hybrid P. grandiflora-oflicinalis 
artificially, but never saw it as a natural product till March 
1874, when it was brought to him from a locality two kilo- 
metres distant from the first. On investigation it was found 
that only P, ojflcinalis grew at this spot, and that owing to situ- 
ation and surroundings it flowered much earlier than in the 
other locality ; but the hybridisation could only be effected by the 
carrying of the pollen of P. grandiflora two kilometres by bees. 

P. Auricula {Auriculas). ^The Auricula is the only Alpine 
plant which has become popular as a florist's flower. Prof. 
Kerner (see ‘ Die Geschichte der Aurikel *) has traced the his- 
tory of this plant from the time of L'Ecluse (Clusius), who first 
transplanted Primula Auricula^ and the natural hybrid P. 
pubescens, Jacq., from the Tyrolese Alps to Belgium in 1582. 
The latter plant, and not the true P. Auricula^ L., is believed by 
Prof. Kerner to be the real ancestor of the cultivated Auricula. 
In the time of Clusius both plants were known as “ Auricula 
Ursi I.** and Auricula Ursi II.** or “ Bear*s Ears.** The hybrid 
P. pubescms^ which had been lost from the German and Aus- 
trian Alps for nearly three centuries, was found in a single 
locality in the Tyrol by Prof. Kerner in 1867. These favourite 
florists* flowers are propagated from offsets or by seed. The 
side-growths of any desirable variety root freely in the spring or 
summer, taken off and treated, like cuttings in a close frame* 
These can be taken from the plants at any time when they are 
moving, as the florists say, or making growth. Some varieties 
will produce several offsets, and do not appear to be weakened 
by the process, while other varieties produce offsets veiy spar-* 
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ingly indeed ; and it is sometimes very difficult to get a stock 
of them in consequence. It is not at all necessary that off- 
shoots be rooted before they are removed from the parent 
plant. So long as the set has a heel, ij will soon throw out 
roots. New varieties can only be raised from seed, and only 
good sorts should be allowed to bear seed. Careful cross- 
fertilisation is the surest way of obtaining novelties, but seed 
saved indiscriminately from a frame of good varieties will yield 
a fair percentage of good sorts. Auricula seed requires care- 
ful treatment. It should be carefully gathered and wrapped in 
demi-paper, the name of the parent or parents being written on 
the packet, or a number may be placed on the packet, and the 
names, date of gathering, and other interesting particulars, en- 
tered on a page similarly numbered in a memorandum-book. 
Sow the seeds in January or February, on the surface of well- 
drained seed-pans, filled with light, rich, sandy soil, which has 
been made quite smooth. Distribute the dust -like seeds 
equally, and cover with just a sprinkling of fine light compost. 
Place the pans in a frame, on a very gentle bottom-heat, and 
keep the soil in that genial condition known as moist — that is, 
neither wet nor dry. In a month or five weeks the tender 
young plants make their appearance, and they should then be 
very gradually inured to more air and a drier atmosphere, in order 
to counteract any tendency towards damping off.’^ Remove 
them- to a shady cool frame in April ; and if they are in danger 
of becoming crowded, prick off the strongest seedlings and 
treat them like established plants. The Alpine varieties grow 
much quicker than the show kinds, and may be potted off into 
small pots towards the latter end of July. If bottom-heat is 
not employed, many of the young plants will not appear until 
the second year, but by adopting the above plan, many of the 
strongest plants will bloom in little over a year from the date 
of sowing the seed. Numerous varieties are being raised an- 
nually by such growers and exhibitors as Mr Charles Turner 
of Slough, Rev. H. H. Dombrain, Mr J. Dougl^ of Loxford 
Hall, Ilford, and the Scotch and Lancashire growers, for 
nearly all Auricula-fanciers make a point of raising seedlings* 
The Rev. F. D. Homer has obtained a very distinct str^ 
of show Auriculas by crossing a grey-edged variety named 
‘‘Charles Brown*’ with pollen from a similar variety named 
“ George Levick ” Some pf these seedlings art yellow sdfs ; 
others have the ground or body colour yellow, with the addi- 
tion of a pale-green edge. They are so pretty and distinct, that 
there is every promise of a new race of fancy Auriculas oeing 
obtained from them. They were first exhibited at Manchester 
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in 1876. M. Lecoq is of opinion that th^ Auiicrfa, ^di he 
describes as the most beatitffttl of the gen# Primula, has been 
derived from the intercrossing of several Europe^ i^pecies with 
seminal varieties of the Alpine Primula jP. Aufi^a, Among 
those species most HKly to have been used in the production of 
this now lovely florist floaty, he ekes P, margift^a^ P, viscosa^ 
perhaps P. villosa^ P, kirsuta, ana P, inUgrtjfoiia, I fully en- 
dorse M. Lecoq’s opinion: and no one who has seen the above- 
named species growing in the same frame with Auriculas would 
doubt that they were intimately related ; and this is espe- 
cially manifest in the case of P^ marginata^ which evidently 
lends its mealy-margined serrate foliage, sub-shrubby habit of 
growth, and sub-erect flowers, to many of our finest Auriculas of 
to-day. Gaertner observes that the two sections represented by 
jP. vuigaris and P. Aurwla cannot be made to intermix, as, 
from their different habit, substance, and structure, might be 
supposed to be the case. Both sections exhibit the pin-eyed 
(long style and short stamens) and thrum-eyed (short style 
and long stamens) structure so ably alluded to by Darwin in 
a paper contributed to the ‘ Linnaean Society ^ (x. 393 and 
437) i cultivators who wish to raise seedlings should bear 
in mind the fact, that the interbreeding of a pin-eyed and 
thrum-eyed variety gives the largest proportion of fertile seeds. 

F, viscosa var. intermedia is a garden hybrid between F 
Auricula and F, viscosa. The parentage of the Auricula is 
readily distinguished by the larger and smoother leaves, and 
the deep purple colour, with a well-defined white eye. Several 
other hybrids from the same source are now in cultivation, 
varying in colour, and notably distinguished from the Auricula 
by the denser character of the plant. 

The seeds of Frimula sinensis ‘ Bot. Mag.,’t. 2564) may 
be sown in succession from February to June, so as to have a 
longer supply of flowering plants. Sow the seeds on the sur- 
face of a well-drained pan of light leaf-mould and sand. Do 
not cover it with soil, but place a pane of glass painted green 
over it, and set it in a case or stove, and if possible on a genial 
bottom-heat of 55® to 65®. The seed germinates in two or 
three weeks, after which the glass should be removed, and the 
pan placed in a warm position near the glass, but shaded from 
bright sunshine. The seeds of all the rare Indian or Chinese 
species may be raised in the sam^ way, and gradually harden 
them off after germination has taken place, and the you^ 
plants have acquired some strength. Hardy PrimuU or Poly- 
anthus seeds may either be sown as soon as ripe, in pans or 
boxes of light sandy soil, and placed in a cold pit or frame, or 
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sown on raised nursery beds in the spring in the open air {see 
Auricula). Desirable seminal varieties or hybrids are only to 
be multiplied by careful division, or by taking off the lateral 
side-growths as cuttings. There is a wide field in this genus 
for the intelligent hybridist, seeing that all the beautiful Indian, 
Chinese, and Japanese species are quite as amenable to cultu- 
ral skill as our native species, such as C. {acaulis) vulgaris^ 
C, veris, and C, elatior^ whence the lovely crimson, purple, 
maroon, golden, rose, lilac, and yellow varieties, not forgetting 
the gold-laced forms and double varieties, have originated. 
How or when the change was brought about we do not know 
with any degree of certainty; but Parkinson (1629) and other 
ancient florists speak admiringly and describe numerous forms 
of Polyanthus and Auriculas, or “ Bear’s Ears,” as they were 
popularly termed by the older florists. Among the species 
suited for hybridising are P, japoiiica^ P. {Sieholdii) cortusoides 
and its varieties, P, Parryu P sinensis, P. verticillata, P, pul- 
cherrima (Backhouse), P, sikkimmensis, and many other of the 
finer oriental species aiid forms. 

Mr J. Anderson-Henry has attempted the hybridisation of 
seyeral species of Primula ; but he was singularly unfortunate, 
scarcely a single perfect seed having been obtained. Col. 
Trevor Clarke, another skilful and intelligent hybridist, has 
also made experiments with this genus, the results of which 
were not encouraging. Some of the Indian species — such as 
P, sikkimmensis, P, Stuariii, and others — seed very freely in 
their native habitats ; indeed, nearly all the species produce a 
copious supply of fertile seeds ; and several white, lilac, and 
rosy varieties of P, japonica, P, cortusoides, and P, sinensis 
have been raised in our gardens. It would be interesting to 
attempt the hybridisation of the whorl-flowered spedes, such 
as P, verticillata, P. japonica, and 1 . sinensis, which shows an 
inclination to become whorled in some of its forfns : or is the 
plant a hybrid obtained by the Chinese gardeners ? 

PrimtUa intermedia is a garden hybrid with th^ habit of an 
Auricula. It is the result of a cross effected between P. ciliata 
and P, minima (see * LTllustration Horticole,^ t. 482), 

Primroses of the P. vulgaris section have been much im- 
proved of late years by Mr R. Dean of Ealing, who set to work 
with P. vulgaris auriculcejlora, a beautiful old^yariety of a rich 
maroon -crimson colour; sipd from seedlings of this variety 
crossed with each other, such forms as Rosy Mom, Violet 
Gem, Violacea, Splendour, and others, have been pro 4 uced, 
and are characterised by large, rich, smooth-petalled flriwers, 
having a bright golden centre. 
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The Proteah Family ( Proim ^), 

A highly variable group of everCTeen shrubs oi small trees, 
principally natives of the Cape ana New Holland, while a few 
are found in South America and other places in the southern 
hemisphere. They are re|»resentea"» in our gardens by the fol- 
lowing genera: Letuadmdron (Silver-tree), Protean Grevillea^ 
Hakea^ Rhopaia, Lomatia^ BanksiUy and Dryandra, Nearly 
all the species Ire best propagated by imported seeds, if these 
can be procured, and in many cases root-cuttings in a gentle 
bottom-heat are successful. Seeds are rarely produced in 
cultivation, but this is doubtless in many cases owing to the 
absence of the necessary insects to fertilise the flowers. If a 
flower of almost any Protead be examined, the form and 
arrangement or partial confinement of the peculiar style seems 
especially formed to secure cross-fertilisation. Any species of 
Grevillea will illustrate what is here meant. M. Viviand-Morel, 
of the Lyons Botanic Garden, has succeeded in cleft-grafting 
many species of Grevillea y including G, Manglesiiy G, Trobety 
G, longtfoliay G, Bauerii, and others, on seedlings of the com- 
mon G, robusta as a stock. The operation should be per- 
formed in heat under a cloche or close case in the propagating- 
house, the early spring months being the best time (see ‘ Revue 
Hort.,* 1868, p. 49). The rare and beautiful Enibothrium 
coccineum from Lima may be propagated by root-cuttings, or by 
grafting cuttings on thick bits of its own roots. 


The' Rose, Pome, and Drupe Family (Rosacece), 

This order contains species among which may be found 
some of the most useful as well as the most beautiful of all 
plants. The Rose itself has long been styled the “ Queen of 
Flowers ; ” and while artists have vainly attempted to paint her 
blushes, poets have rivalled each other in singing her praises. 
In this sternly practical age, however, the rosaceous fruit-trees 
receive perhaps the most attention in our gardens — ^attention 
which they richly deserve. To these belong the Apple, Pm, 
Quince, Hedlar, and other pomaceous or Pome-like fruits; 
while in the Drupe-bearing section (stone-fruits) we have Pluma, 
Peaches, Nectarines, Almonds, Cherries, and Apricots; anot^ 
section y being represented by the berried fruits, Strawberries, 
Ra^benies, and Blackberries (some fine cultivated forms of 
whi^ exist in American gardens). Among the most con- 
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spicuous of rosaceous flowering plants may be mentioned 
shruljby and herbaceous Spiraeas, double-blossomed Plums, 
Cherries, Peaches, Almonds, &c., rosy-white and scarlet Ja- 
panese Pyrus, scarlet-fruited or flowering Hawthorns (Cra- 
tcegus)^ orange-berried Pyracantha, Cotoneaster, and Pemettyas, 
and some very attractive single and double flowered forms of 
Rubus, Medlars, and Amelanchiers. — (See Hogg’s ‘ Fruit 
Manual’ (4th ed.), ^875, for interesting historical and other 
details of rosaceous fruits, &c.) 

Amygdalus. — A well-known and useful genuS of Roseworts, 
containing the Peach, Nectarine, and Almond. According to 
some authors, Morocco and Barbary are the native countries of 
the Almond ; while the Peach is generally supposed to be Per- 
sian, although M. de Candolle, in his ‘ Wographie Botanique,’ 
assumes China to be the country whence this fruit originated, 
but the fact of these plants having been cultivated for ages 
renders it extremely difficult to trace their original habitats. 
The Almond resembles the Peach in habit, but has a leathery , 
coat to its fruit, the stone or kernel being the part eaten. The 
Peach has a soft fleshy covering to the stone ; and the object 
here sought after by the cultivator is to produce large and pro- 
lific varieties, with succulent delicately-flavoured pulp and small 
stones. The Nectarine is a variety of Peach, having a smooth 
skin. The near relationship of Peaches, Nectarines, and Al- 
monds is well known to horticulturists, who employ the Almond 
as a stock for cultivated varieties. Nectarines have also been 
borne on the same branch along with Peaches, and Mr Knigh^ 
proved that they would interbreed readily. He crossed an 
Almond flower with pollen from a Peach, and an Almond fruit 
was produced, from the stone of which he raised a tree which 
bore Peaches better than some seedlings raised frdm Peach- 
stones. Mr Rivers has also raised some valuable varieties of 
Nectarines from Peach-stones, and vice versa, A list of seedling 
varieties of modem date, with their parentage when known, is 
here given. Careful cross-fertilisation between two good varie- 
ties is the surest way of obtaining new forms ; but if a large 
quantity of stbnes is planted, new forms of merit are not un- 
frequently produced without artificial fertilisation. Mr Rivers 
is of opinion that the Noblesse and some others of our best 
Peaches originated from the old White Nectarine. That pom- 
paratively new and fine Peach Prince of Wales was raised by 
Mr Rivers from a stone of the Pitmaston Orange Nectarine ; 
while of ten seedlings raised by him from stones of th|s same 
Peach Prince of Wales, five turned out to be Peaches 6hd five 
Nectarines — three of the latter being orange and two white 
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fleshed. Peaches and Nectarines are prfi^agated by either 
budding or grafting. 

There are a variety of these upon whiyi the Peach 
succeeds with more or less success ; the best, h^ever. being 
the hard-shelled Sweet Almop^ Damson Plum, Muscle and 
Pear Plum, all of which can^easily raised from seed or layers. 
Some use the MyrobalaU; but it knot sufficiently permanent, 
and the trees do not succeed well after the first few years. The 
Almond stock is hardy and a robust grower, and succeeds well 
on some warm tiry soils. Seedling Peaches do not form good 
permanent stocks in this country, although much used in 
America. Double grafting or budding is often practised with 
success. It is a little curious to notice the great difference of 
opinion which exists in different nurseries as to the best stocks 
for nearly all fruit-trees ; and it is now well known that different 
stocks are each best suited to different soils. The question of 
stocks on which to work our finpst varieties of hardy or tender 
fruits is such an important one, that we should like to see 
collections of all known plants used for Truit-tree stocks got 
together and tried side by side in different soils and situa- 
tions. A series of experiments thus intelligently conducted 
would clear up many doubts and throw much additional light 
on this interesting subject, which is one of the utmost prac- 
tical importance to the professional gardener and fruit-grower 
for market. What are known as French Peaches, such as 
Bourdine, Double Montagne, Belle Chevreuse, and others, 
will only succeed on the Pear Plum as a stock. Other var- 
ieties prefer the Muscle Plum, while the Brompton stock 
suits nearly all varieties equally well; but the trees on this 
last, although at first vigorous and healthy, are invariably 
short-lived, according to Lindley, who also remarks that the 
Lemon is a better stock for the Orange than its own varieties, 
and it is now well known that Citrus japonica^ or Kumquat 
Orange of Chinese and Japanese gardens, will not fruit in cul- 
tivation unless grafted on Limonia trifoliata as a stock. In 
the ‘ Trans. Hort. Soc.*, v. 289, Mr T. A. Knight records a 
curious fact, showing the influence of the stock on the size, 
colour, and flavour of the Peach “ Acton Scott,” one of which 
was growing on a seedling Peach or free stock, and the other 
on a Plum stock. That growing on the Plum bore larger and 
more highly-coloured fruits ; its flesh was so coarse wd 
inferior, that he would have denied the identity of the variety 
had he^not budded both the stocks himself from the same tree. 
Facts like these are useless, however, unless the cultivator takes 
advantage of them to observe carefully on what stot^ his 
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trees are worked, ahd the advantages and disadvantages ^ each 
on different soils and in different situations. Oar fruit nur- 
seiymen, too, should work out this subject, since in the long- 
run such a course would conduce to their own advantage ; 
instead of which it is often plainly to be seen that the subject 
is studied from one point only — those stocks which succeed 
best in their own soil and locality being adopted, to the exclu- 
sion of others which are equally as well adapted for other sit- 
uations and soils. This may be called plain speaking; but 
it is necessary here to speak plainly, in order to avoid t)eing 
misunderstood. 

Budding . — This may be performed in April, jtpt as the bud 
is breaking, or in July and August, with a dormant double or 
triple bud. Select buds (or ^afts) from medium-sized /oreright 
shoots, and if the operation is to be performed early, the buds 
may be hastened in their development by pinching the end of 
the growing shoot. Almond pr Plum stocks may be sown aS 
soon as gathered in autumn, and budded the autumn following, 
or when about a yeat old. Prepare the stocks a week or two 
before budding, by clearing off all the lateral branches. Insert 
the buds in the usual way, or by shield-budding, on the north side 
of the shoot or stock. Some graft the Brompton stock on the 
seedling Almond as an intermediary, and crown-whip or splice- 
graft with the desired variety in April. It is a noticeable fact 
at Montrieul, near Paris, that Peaches of the same variety, 
grown under otherwise equal conditions, are a week or ten days 
earlier on the Plum stock than when grafted on the Almond ; 
hence the Plum stock should be used for the early varieties in 
preference to any other. Some bud the Brompton, Muscle, or 
Pear Plum on seedling Peach stocks, and crown or cleft-graft 
these with scions from the desired variety the sedbnd year. 
Ornamental double-flowered Peaches or Almonds may be 
either budded or grafted on any of the above stocks. Grafting 
may either be performed in the nursery rows in the open air, 
or stocks may be potted and worked under glass." In the case 
of the ornamental varieties, this is quickest and best. In an 
emergency any seedling Plums may be used as stocks for 
Peaches and Nectarines, as well as for choice varieties of (their 
own species. It would be interesting to know whether the 
Plum, Peach, Nectarine, or Apricot will hybridise ivith each 
other; and this experiment may be tried, even if it lekds to no 
practical good. 
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peaches raindfrm 

A/exandra M 6 iesse,^Yehif^l^^ Thi$ Vkdi i| named 
in Dr Hogg’s * Frnk Atejaindra. It is, 

however, a true NobteiJ^^w its anid leiscd from that 
soit^ its habit is IIS il Iw Mooth leaves and round 

glands ; hence it is not Sable to mildew ; flesh melting, rich, 
and accellent ; flowers laigc ; tree very *fer(^4 

Cuwwf. —Laurge, nearly round j orange, with a crimson cheek ; 
melting, sweet, and good j ripens eariy in October, a week or 
so before lit parent the Salway peach ; flowers small ; glands 
kidney^haped 

Crimson G<^ande.^yLt^\\xm size, often large ; deep crimson ; 
flesh tender, melting, rich, and deliciously flavoured; a free- 
stone Peach of the most hardy, prolific, and vigorous habit ; 
middle to end of August. Flowers small. 

Daginar, — Large ; melting and rich ; skin very downy and 
of a deep crimson; very handsome; ripe early in August. 
This is a seedling from the Early Albert Peach ; glands round ; 
flowers small. 

Dr Hogg, — Large; firm, yet melting; often stained with 
red under the skin ; flavour rich and sugary ; a freestone 
Peach ; hardy, vigorous, and most prolific : middle of August 
Flowers large. 

Early Alfred, — Above medium size ; melting, and peculiarly 
rich and agreeable ; a most delicious freestone Peach, raised 
from Hunt’s Tawny Nectarine : early in August. Flowers large. 

Early Beatrice, — Medium size, with a marbled red cheek ; 
flesh melting, and very juicy ; flowers large ; glands small, kid- 
ney-shaped. This remarkably early Peach was raised from a 
stone of Rivers’s White Nectarine, and is the earliest sort 
known, ripening 1865, July ii, and in 1867-68, July 5, nearly a 
month before the Early York Peach in the same house. 

Early Leopold, — Medium size ; pale yellow and red ; very 
rich and excellent ; glands kidney-shaped ; flowers small. Suc- 
ceeds Early Rivers. 

Early Louise, — Medium size ; bright red, melting, very juicy 
and excellent. This is nearly as early as Early Beatrice, and 
is a seedling raised from the Early Albert Peach : glands kid- 
ney-shaped or nearly so; flowers small : ripens from July 12 
to 16. ' 

Early Rivers, — Large ; colour pale straw, with a delicate 
pink cheek; flesh melting, or rather dissolving, with a rich 
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racy flavour most Vemarkable. It was raised from the Early 
Silvet Peach, and is a grandchild of the White Nectarine; 
flowers large; glands kidney-shaped. It ripens from July 14 to 
July 18 ; in 1864, the first season it fruited, it ripened July 18, 
and since then from the 14th. This sort, with Early Beatrice 
and Louise, will be found very valuable for fordng, as th^ will 
ripen early in June with very slight forcing. This Peach is apt 
to crack at the stone ; the fruit then ceases to swell and has no 
flavour. To obviate this fault, it should be fertilised with the 
pollen of other flowers. It is possible that the immaturity arises 
from insufficient impregnation. 

Early Silver. — Very large ; melting and rich, with the vinous 
flavour of the White Nectarine, its parent. Requires a warm 
position and climate : early in August Flowers large. 

Lady Palmerston. — Large; melting and very good; skin 
greenish yellow, marbled with crimson ; Very handsome ; flesh 
pale yellow. It was raised from a stone of the Pine-apple’ 
Nectarine, and partakes of its flavour. This fine Peach ripens 
towards the end of September, and is a most distinct variety : 
flowers small ; glands small and kidney-shaped, or nearly so. 

Large Early Migttonne. — Very large; pale straw, with a 
rosy cheek. This very fine Peach was raised from the Belle 
Beauce ; it ripens a week earlier than the Early Grosse Mig- 
nonne, and is melting and very rich : flowers large ; glands 
round. 

Lord Palmerston. — Very large, the largest of Peaches; skin 
creamy white, with a pink cheek ; flesh firm, yet melting, very 
juicy and rich. It was raised from the Princess of Wales 
Peach, and resembles in its size and beauty its grand-parent 
the monstrous Pavie of Pompone ; flowers very large and 
beautiful ; glands nearly round : season from middle to end of 
September. It clings slightly to the stone unless fully ripe. 

Magdala. — This fine Peach has been raised here from a 
stone of Rivers’s Orange Nectarine. Size medium, shape in- 
clined to oval, skin nearly smooth like a Nectarine; colour 
creamy white, marbled and blotched with crimson ; flavour a 
combination of the Peach and Nectarine ; quite original and 
exquisite. Season middle to end of August ; glands kidney- 
shaped ; flowers small. 

Princess of Wales. — ^Veiy large ; one of thei largest and best 
Peaches known, and one of the most beautiful ; its colour cream, 
with a rosy cheek; melting, rich, and excellent; ripens just 
before Desse Tardive, and is very valuable ; flowers very large 
and beautiful ; glands round. 

Riverds Early York. — Medium size ; skin marbled with red ; 
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flesh so melting and iuicjr ^ to dbsolve in the moutl^, leavii^ 
no fibre ; its flavour jbas a «rf 9l|Ri»^ Ne<*Wiie, & 
original and perfecttjT kaves mim% i^tk round 

glands, so that it is not ndldev lilMif W fttlent the 

Early York; flowers Iarg^,|jM 

Simwick Early yellow, with 

a red cheek ; rich, widt I dWnd; StewyT flavour ; leaves ser- 
rate ; flowers large. 

7>te Nedarim Peach. — Very large ; pointed, with a smooth 
NectaHne-like skin ; flesh melting, rich, and racy. It was 
raised from a stone of a Dutch Nectarine Le Grand Noir*), 
and has a pieculiar deltdous flavour; season the middle of 
^ptember; glands small, .kidney-shaped; flowers large. 

Albatross. — A fine Peach of more than average size, raised 
flfOm ** Princess of Wales rich, juicy flavour; end of Sep- 
tember. 

Condor. — A large variety raised from a stone of Early Sil- 
ver;” skin of a glowing crimson; good flavour: August and 
September. 

Early Victoria. — ^This resembles “ Early York,” but is har- 
dier, and succeeds in cold situations. 

Falcon. — A large seedling from the white Nectarine, pale in 
colour, but having a brisk flavour : August. 

Golden Eagle. — This was raised from a stone of a late vari- 
ety, which in its turn had been raised from “ Crawford’s Late,” 
a well-known American variety ; very large, 2-3 inches in dia- 
meter: October. 

Goshawk. — A large-fruited late Peach, raised from a stone 
of “ Cooledger’s Favourite,” an American variety. The skin is 
pale, but the flavour is very superior. August or September. 

Merlin. — A large and luscious pale-coloured seedling, from 
“ Early Grosse Mignonne ; ” rich flavour : August. 

Osprey. — A large Peach, raised from “ Pavie de Pompone,” 
and sister to “ Princess of Wales,” but 8-10 days earlier. 

Radclyffe. — A large seedling from “ Desse Tardive,” pale in 
colour, but of really good flavour : September and October. 

Sea Eagle. — A large Peach, raised from a stone of “ Early 
Silver.” It is of pale colour and high flavour. End of Sep- 
tember. 

Knigkfs Marklty Admirable. — This excellent variety was 
raised by G. Darby, Esq., Markley, Sussex, and is a freestone 
of the Teton de Venus type, of good size, slightly oval in 
shape, with a prominent nipple on the apex. It was grown in 
a cold house, and the fruit possessed a particularly rich flavour, 
so much superior to that of other early Peaches, that a first- 
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class certificate was awarded to it by the Royal Horticultural 
Society's Fruit Committee. 

Early Ascot — This is a good early variety, and was raised in 
1866 by Mr J. Standish from a stone of the Elruge Nectarine, 
the flower having been fertilised with pollen taken either from 
Noblesse or Barrington. It has small flowers and roundish- 
reniform glands. 

Walburton Admirable, — One of the best of all late kinds; 
was raised by the late Mr Morton of Walburton, Sussex, from 
a stone of Noblesse, a variety which it somewhat resembles. 

Belle de St Geslin. — This is a very late Peach, ripening in 
the end of October or beginning of November. It is a chance 
seedling which was discovered by M. Joutron among the ruins 
of St Geslin, at Richelieu (Mare-et-Soire). Being a fortnight 
later than the Salway, it is valuable as a late Peach ; and seed- 
lings from this variety might possibly ripen on standard trees in 
cold orchard-houses still later in the year. Sent out by M. 
Defains of Amboise (see ‘Revue Hort.,’ 1873, p. 230). 

Nectarines raised from Seed by Mr Rivers and others, 

Albert. — Very large, round, remarkable for its brisk, vinous 
flavour, with a smack of the Stanwick ; recjuires a warm site ; 
one of the best forcing Nectarines. 

Albert Victor. — Size monstrous; colour green, with a dull 
red cheek ; flesh melting and good ; season from the first to 
the second week in September. 

Impnwed Downton. — Larger, but, like its parent, with a 
slight Stanwick flavour; one of the finest of Nectarines, raised 
from the Downton Nectarine. 

Large Elruge. — Very large, melting, rich, and very good; a 
week later than its parent the Elruge. 

Lord Napier. — This new kind, raised here from a stone of 
the Early Albert Peach, is the earliest good Nectarine known, 
ripening the first week in August ; size medium ; colour pale 
cream, with a red cheek ; flesh melting, and parting from the 
stone ; flowers large, glands kidney-shaped. 

Pine- Apple. — Large, nearly oval, pointed; colour deep 
orange and crimson, very rich ; ripens from a week to ten days 
later than Pitmaston Orange : the richest of ail Nectarines. 

Rivers's Orange.^l.zxgt^ melting, with the rich saccharine 
flavour of its parent, the Pitmaston Orange. It ripens about a 
week earlier. 

Stamuick Elruge. — Large, melting, and rich, with the Stan- 
wick flavour ; a few days earlier than its parent, the Elruge. 
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Ftaoria.^Very hatgfi; rotmdidi iflUtendl H the top; 
greenish yellow, etimson im the sunny HAAt; veiy rich and 
sugaiyr, with the flavour of tha Stanwick. The ofall, but 
requires a warm climate Of Ijtntle fordng. 

JVAife juicy, and vinous ; re- 

quires a warm dry soit^t ai|apt^ fox t>ot-culture under 
glass, or forcing. It is eaiiiea than the New White. 

Byron. — late yellow variety from tote melting Nectarine. 
September. 

Dante. — Large ; rather later than the last ; origin unknown. 

Darwin. — ^ An orange - coloured variety from “ Rivers*s 
Orange ” crossed with Stanwick. 

JSuthboldt-^Pi. large variety from Pine-apple. 

.^^al^nt^The earliest of aS the green-fleshed varieties, the 
fruit ^ average siae and having a rich Stanwick flavour. 
It ripens a fortnight before Lord Napier, and promises to be 
one of the best ofall the early Nectarines. 

Welbeck . — Seedling Nectarine, was raised at Welbeck by Mr 
W. Tillery, and is the result of a cross between Elruge (which 
it closely resembles) and the Balgowan (see ‘ Horist,’ 1875, 

p- n)- 

Oerasus (Cherries ), — A genus of European shrubs or small 
trees, partly evergreen, as the common Laurel (C, Lauro- 
cerasus) and the Portugal Laurel (C, lusitanica)^ and partly 
deciduous, as in the case of our native Cherries or Geans. It 
does not appear to be generally known that two species of wild 
Cherry are found in Britain, — viz,, C, avium, from which the 
races of improved garden varieties known as Bigarrcau and 
Black-heart Cherries have originated; and C, vulgaris from 
which the small-leaved garden Cherries known as Kentish, 
May Dukes, and Morellos have sprung. Even in a wild state 
the fruit of these species varies ^eatly in size and flavour, some 
wild Geans being but little inferior to cultivated varieties. The 
Hertfordshire Couronne, or Crown Cherry, is an example, and 
this variety comes tolerably true from seed. The varieties of 
C. avium have been much improved in this country, Mr 
Thos. Andrew Knight having been one of .the first to raise 
seminal varieties in an intelligent manner; and the variety 
known as “ Black Eagle ” raised by him, together with Knight’s 
Elton and Early Black, are still first-class and standard kinds. 
It is singular to observe that when the seedling “ Black Eagle ” 
fruited for the first time in Mr Knight’s garden, the fruit was 
flavourless and bad, and the Fruit Committee of the Horticul- 
tural Society condemned it as worthless. The tree was saved 
from being beheaded and used as a stock, however, through 
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the intercession of one of Mr Knight’s children, who had 
planted the stone from which it sprang, and so one of our 
finest Cherries was preserved to our gardens. This confirms 
what is now known to be a fact — viz., that the value of, seedling 
varieties of fruit cannot be judged until the trees have been 
grown and fruited several seasons. Numerous seminal varie- 
ties of this delicious fruit have been raised in France, Germany, 
Russia, and America, and the nationality of the varieties is 
in many cases denoted by their names. The Cherry season 
now lasts from May to August. It is a little singular to 
note that Mr Knight could never make the Morello breed 
with the Kentish or Buke race, notwithstanding that they 
are supposed to have originated from C. vulgaris. The Mor- 
ello is the latest of all Cherries, and hangs well on the tree, 
but is not fit for dessert : its flavour would doubtless be 
improved, and a valuable race of late varieties be the result 
of fertilising it with the Late Duke or other excellent-flavoured 
varieties. 

Mr Rivers has raised some seedling varieties from the 
** Early Purple Guigne,” which are equally precocious and fine 
in flavour, besides being hardy enough to succeed well on open 
walls. About 100 of the best varieties are grown at Saw- 
bridgeworth, and the more choice and tender varieties of the 
Guigne and Bigarreau race are double-grafted on the Mahaleb 
stock ( Cerasus mahaleb)^ the intermediary or go-between por- 
tion of the stock being some vigorous kind of Duke or Morello 
Cherry worked on the Mahaleb by budding. The Mahaleb is 
the best stock for all the Duke, Kentish, and Morello Cherries, 
as the trees grow^ better and are longer-lived than when worked 
on the common Cherry or Gean stocks. Cherries are for the 
most part budded in our nurseries either on the small Black 
Cherry or Mahaleb stocks. 

Cerasus mahaleb is a small-growing tree 12-16 feet in height, 
bearing a dense head of drooping branches on a slender lyunk. 
It forms straight clean shoots of a greyish colour, often warted. 
The deej) green leaves resemble those of the Pear in shape and 
colour, being about 2 inches long by inch in breadth, 
bearing one or more round glands on the petiole. A good 
specimen may be seen about a hundred yards to the west of 
the Albert Memorial, Kensington Gardens. ^ 

M. Baltet recommends the red-fruited wild Cherry as being 
better for shield-budding than the bkek-fruited kind. Graft as 
a standard (not close to the ground) when the sap is on the 
decline. Cleft-grafting succeeds best towards the encf of sum- 
mer before the sap disappears. Grafting on the wild Cheny 
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succeeds best in June, and the stocks shoijld be planted on the 
margins of walks or other Open airy situations. In Belgian 
nurseries it is bud-grafted witn a bud just comtoijneing to grow, 
crown-gnafted, or side-grafted with a simple branch. Scions or 
grafts should be moderate^7 feard at the base — half woody, in 
fact — ^and these after bdlng inselljed should be shaded with a 
brown -paper cap. ITie Mahaleb (or St Lucie Cherry) is 
well adapted for dry soils, and should be budded near the 
ground. There are both weeping and variegated forms of 
the Mahaleb, and these should be grafted or budded on 
the common green form as a stock at any desired height. 
Black Cherry, Red Cherry, and other* stocks are raised from 
seed (stones) or by “ hillock layering.” Suckers should not be 
used if seedlings can be had. A very distinct and hardy 
variety of the Morello, known as the “ Dyehouse Cherry,” is 
grown in America, and is said to fruit when other kinds fail 
through spring frosts (see ‘Garden,* 1872, p. 321). The 
double-blossomed Cherry, one of our finest spring-flowering 
ornamental trees, is a form of C. vtdgaris^ and does well grafted 
on any of the common Cherry stocks. The Cherry grows and 
fruits well grafted or budded on the common Laurel, but this 
stock possesses no advantage over the common Gean or wild 
Black Cherry stock except in being more common ; still it is 
always as well to know on what stocks a tree will grow, as it 
may serve when others are not to hand. I'his is one of the 
very few instances known where a deciduous scion has suc- 
ceeded on an evergreen stock. 

The Chinese double-flowering Cherry {C. serrulatd) forms a 
tree 6-8 feet high, flowering in April, its flowers being larger 
than those of the common kind. Easily propagated by bud- 
ding or grafting on seedling Cherry stocks. 

C. Lannesiana is an ornamental tree of th^ highest merit, 
combining, when in flower, the effect of the delicate tinge of 
rosy frApple-blossoms with the freer grace of the longer and 
slenderer shoots and the brighter foliage of the Cheny-tree. 
The best mode of propagating it is by grafting it on the wild 
Cherry, either by cleft-grafting or by budding. M. Carri^re, to 
whom we are indebted for the foregoing account, considers it 
probable that this is the type of Cerasus SieboldiL 

Seedling Cherries. 

Early Rivers. — This is an excellent variety, bearing large 
black fruits, which ripen very early.. It was raised by Mr 
Ttwers from a stone of the “Early Purple Guigne;” and 
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while being as prolific and tender-fleshed as its parent, it is 
much hardier in constitution. 

Early Amber Heart — This is another of Mr Rivers's seed- 
lings, raised some years ago, and is an excellent fruit^nd very 
early. 

With the exception of Mr Knight’s seedlings above men- 
tioned, these appear to be the only Cherries raised in this coun- 
try within the last thirty or forty years, most of the new kinds 
having been imported from Continental nurseries. For a de- 
tailed report on Mr KnigKt’s seedlings and other Cherries — in 
all, fifty-seven varieties — see ‘Trans. Hort. Soc.,’ 1835, P* 248. 

Amelanchier. — A genus of hardy ornamental North Ameri- 
can and European trees, represented in our gardens by A, vul- 
garis and one or two others. The last-named species forms a 
low slender-branched tree, and bears a profflsion of snow-white 
flowers in April. Propagated by layering or by grafting on the 
Quince, Hawthorn, or Pear as a stock. A. vulgaris is well 
worth a trial as a P^ar stock, especially for delicate seedling’ 
varieties. 

Cotoneaster. — A small group of low deciduous or evergreen 
trees or trailing shrubs, natives of Europe and the mountains 
of north India. There are ten or twelve species, those best 
known in our gardens being 6*. microphylla^ C. frigida^ C. 
Simousii, and C, buxifolia. They are principally valuable for 
their bright red fruits, which, being borne very profusely, ren- 
der these shrubs very ornamental among other evergreens 
during the winter months. They are all readily propagated 
either by layering in the autumn or from seeds, which are freely 
produced, and germinate as readily as haws. Some nurserymen 
bury the berries in sand all the winter, and sow them, in shallow 
trenches in the spring, just like Holly-berries or other fleshy 
fruits. It doe» not appear to be generally known that these 
plants grow luxuriantly when grafted on the common Hawthorn 
as a stock \ or if dwarf bushes or plants for covering walls are 
desired, then graft close to the ground on the Quince stock. 
C Simonsii forms a very handsome standard on the Cratagus 
stock ; and worked low on the Quince it forms dwarf bushy 
little specimens, which, grown in pots, are very handsome for 
conservatory decoration. 

Cratagus {Hawthorns), — A genus of Highly ornamental 
flowering-trees, represented in Britain by several forms of the 
common Hawthorn, which, apart from its beauty in the spring, 
forms one of our most useful hedge plants. Many oth&r hand- 
some Thorns are natives of Europe, North America, and other 
temperate countries; and some of these form vjery beautiful 
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ornaments to the lawn or shrubbery in^ autumn, when laden 
with their large golden-yellow or scarfet fruits. The Haw- 
thorns are nearly related to the Medlars, for which the 
common May-tree, C. ffs^antha^ forms a ^d stock, al- 
though some nurserym^ prder the Pear stock. Some sorts 
of Pear, and especial]^ losephitie de Malines and Jargonelle, 
grow well grafted on this stoct; and I am informed that 
a Moorfowl-egg Pear-tree worked on the Hawthorn exists 
in full health and bearing in a garden near Edinburgh, notAivith- 
standing that the specimen is knowh to be upwards of a 
century old. The Hawthorn will grow on any soil, and our 
hedges might be made profitable as well as useful by grafting 
them with Pears and Medlars; while if ornament is desired 
rather than eatable fruits, then the scarlet-berried Cotoneasters, 
the Mountain-ash| and the White Beam-tree may be grafted 
instead. 

The fragrant Hawthorn is one of the commonest types 
of this genus, and, together with its rosy, crimson, pink, and 
double-flowered forms, is one of the handsomest small trees 
grown in our gardens, parks, and hedgerows. The “ Ever- 
green Thorn,” Pyracantha japonica^ is one of the hand- 
somest of all the scarlet-berry-bearing plants for t^all or shrub- 
bery decoration, and its varieties crenUIata'^ and ^^fntciii 
albo^' ought to be more generally cultivated along with the 
type. Cratcegus coccinea is a variable but handsome Euro- 
pean and North American species; and all the large-fruited 
kinds from North America, China, Japan, and north Europe 
well deserve a place in our gardens, as also do the cut-leaved, 
spiral, or fastigiate varieties of our native Hawthorn, C. oxy^ 
cantha. Nearly all the species are readily propagated from 
seeds, which .should be buried in sand or dry earth through the 
winter, and sown in shallow trenches in the spring following. 
Some, however, leave them buried until tlfe second year. 
Layering is sometimes resorted to, but all the finest kinds are 
readily multiplied by grafting in the spring on common seed- 
ling Hawthorn stocks, or for low bushes the Quince may be 
used. Budding succeeds in July, and cleft-grafting in March 
or April. Seedling Pear stocks might be used for standards, 
especially in the case of strong-growing deciduous kinds. 

Oydonia ( Quinces ), — A genus of ornamental and fruit-bearing 
shrubs or small trees, rarely more than 20 feet in height, ancT 
represented in our gardens by the common Quince (C vulgaris) 
and its varieties. The Quince was much grown in the middle 
ages, being considered the most useful fruit of all. It not 
dnly formed the basis of * 1 the celebrated preserve called Cotig- 
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nac, for which the city of Orleans was so renowned, but it 
was also used as an accompaniment to most kinds of meat 
dishes. The Quinces of Portugal were considered the best; 
but the Cotignac of Orleans was so highly esteemed ^hat it 
was never absent from the dinner-tables of the French no- 
bility, and some boxes of this preserve were the iirst offer- 
ing presented by the inhabitants of Orleans to Joan of Arc 
when, after succeeding in raising the siege, she entered that 
city on the 29th of April 1429. C, japonica^ a scarlet- 
flowered and very ornate Japanese plant, bears small apple- 
like fruit, with a strong perfume. C, Maulci is nearly related 
to the last, and is also a native of Japan, its fruit being 
edible, and, like the common Quince, useful for marmalade. 
The Angers Quince and other varieties are readily propagated 
l)y cuttings of the young wood planted in autumn on the north 
side of a wall or fence. Layers root freely, hillock-layering 
from headed-down trees being best. Seeds should be sown as 
soon as ripe in rows in the nurser)r-beds, or the fruit may be 
buried in sand, and the sand and fruit mixed up together in the 
spring, and sown in shallow trenches two or three inches in 
depth. The Common Quince and its forms is found distri- 
buted throughout N. and S. Europe, Asia, and in the north 
of Africa. It is plentiful in Italy, and the Angers and Por- 
tugal varieties are more highly esteemed than any of the 
others by most of the Continental nurserymen, who use them 
as stocks for Pears. There are also forms bearing Apple and 
Pear shaped fruits, and experiments might be made with all 
these, as probably one kind may suit some varieties of the finer 
Pears better than another, and all three may be found to pos- 
sess particular merits, Rea’s Mammoth, a sub-variety of the 
Orange Quince, is in America highly recommended as being 
much larger than the common, and more productive. The 
fruit is tender throughout, like an Apple, and free from the 
hardness and harshness of the Pear Quince, Tliose who have 
grown Rea’s Mammoth for two or three years say it is so 
much larger jmd more productive than other varieties that it 
is destined to displace them. All varieties of Quince are very 
hardy. As the blossoms do not appear till June, there is never 
any danger of injury from late spring frosts. It would be worth 
while to experiment with C. Jitponica and C. fMauld by grafting 
them on the Quince as a stock, and also by using them as 
stocks for Pears or Apples, The Chinese Quince, C. sinensis^ 
is rather tender in our climate, and the fruit appearsi to be 
slightly gritty. In shape the fruits of this kind are" unique, 
being fully 6 inches in length and p^tfectly cylindrical, A cor- 
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respondent of the * Gardeners’ Chronicte Jgfbr ^$45 quotes an 
authority who states tliat ttes Chinese vari^tie$ of the Quince 
are said to be in some cases delicious in even when 

uncooled. 'I cannot voucj^ for the tnrth.of iSm statement; 
but there are numerous wjiMai in cultiyittion in Europe, and 
one would think such sf Itandctomni^lruit in appearance, and one 
possessing such a grahml odour, could be piuch improved by 
^ood culture and possibly by seminal variation. It would be 
interesting to subject a small tree to pot-culture in bush form, 
as artihci^ heat might improve its flavour. It is rather singular 
to observe that while many of our Pears are deliciously per- 
fuined» we have but little odour in our Apples, although many 
of them possess exquisi|e flavour. It has occurred to me that 
by growing bush Quinces in pots along with some of our finer 
Apples, we might by carefully hybridising them reciprocally 
(if that is possible) obtain a race of varieties possessing 
a grateful odour. Whether hybridisation could be effected 
between the Apple and the Quince is, of course, questionable, 
seeing that the Apple does not make a healthy growth on the 
Quince ; nevertheless the experiment is worth carefully trying. 
It is curious to find that in many French nurseries seedling 
White-thom stocks are used on which to work Quinies intended 
as fruit-bearing or ornamental trees ; while the Quince, besides 
being an excellent stock for many of the finer Pears, may also 
be used for the Cotoneaster, Medlar, and* scarlet-berried 
Pyracanthas, such as J^. japoiiica^ and P. crenulata, a nearly- 
allied plant from the Himalaya. From the above it will be 
seen that the Quince has more elective affinity with the Pear, 
Crataegus, &c., than with the mains section of Pyrus. The 
Quince is generally used, and indeed makes an excellent stock, 
for Photinia serrulata. 

Fragatia {Stra 7 vbernes) *^Th\s genus is very distinct from 
other Rose-worts, as its seeds (fruits) are borne on the Outside 
of a fleshy receptacle — a case opposite to that of the Fig ; 
indeed, a Strawberry resembles the fruit of a Fig turned inside 
out. The cultivated varieties have originated from our native 
wild-wood Strawberries {P. V€sca\ and the Hautbois (R elatior), 
the Virginian or Scarlet {K virginiano), the Pine {F, grmM'- 
and the Chilian* Strawberry {F, ckiliensis). The Alpine 
or Ever-bearing Strawberry, so much cultivated in French gar- 
dens, is by some made a variety of F. vesca; but Decaisne 
figures it as distinct, in the * Jardin Frutier du Museum,* under 
the name of F. alpina. Ail the species are so much alike, that 

* For an account of the ^species of esculent Sirawberries, by the late 
T. A. JjCnigbt, see Trahs. Linn. Soc., xii. 362. 



A7^ 


GENERAL REVIEW. 


it seems probable they are ^ forms of the same plwt, the 
differences not being more than one ma^ expect to see in 
plants fi^own for ages under different climatic conditio^. The 
main mfferences are in the leaves, and in flavour. 'Ihere is 
a green-fruited variety {F, viridis\ found rarely in Europe, 
and this bears round fruits very profusely, andv as it pos- 
sesses a distinct Pine-apple-like flavour, it might be useful for 
hybridising. The Hautbois race b^ar most copious crops of 
fruit sometimes; but if grown in rich soils, the stamens are 
imperfect, 4 and no fruit or but a poor crop is the result. ■ This 
is a curious fact, and one which bears out Mr Meehan’s 
theory, that a weakened vitality favours the development of 
male organs in flowering plants. The fruit of the Hautbois 
race is rich and musky. The late Mr T. A. Knight conduded 
that all the large Scarlet or American Strawberries (of which 
F, virgmianay R chUiensiSy and F, grandiflora are the supposed 
species or types) were referrible to the same species, since not 
only did they interbreed indiscriminately in his garden, but hd 
demonstrated that similar varieties may be obtained from seeds 
of any one of these so-called types. In i8i8 Mr Knight had 
four hundred varieties of seedling Strawberries in his garden 
(see ‘Trans, Hort. Soc.,’ iii. 207). 

In America, Marshall P. Wilder has succeeded in crossing 
the Hautbois with some of the scarlets, the object desired being 
the infusion of the rich flavour of the Hautbois into the larger 
scarlet kinds; but no useful varieties have as yet resulted 
from this union. In 1866 (July 17) a new Strawberry was 
exhibited at South Kensington, named “ Goodwin’s Hybrid.” 
It was raised by Mr T. Goodwin, gardener to Miss E. Back- 
house, Holgate House, York, from seeds of Fragaria lucida 
fertilised with pollen from the “ Elton Pine.” The fruit was 
about the size of the Hautbois, the seeds being rather deeply 
imbedded. Although not possessing any very distinct merits, 
this seedling is interesting to the hybridist. 

The Virginian or Scarlet has given us a very valuable race of 
varieties, one called the “ Old Scarlet,” and probably the type 
as introduced, having been the only one cultivated for two 
centuries after its introduction in 162^; and previous to this 
date it seems probable that our native varieties were the only 
ones grown or gathered wild for their fruits.^ The first varieties 
of this race were accidentally obtained, and now, by repeated 
artificial crossing and careful selection, they are ve^ numerous. 

The Pine Strawberry was introduced from Carolina, although 
by some it is said to be a native of Surinam. The true Old 
Pine or Carolina is one of the finest-flavoured* of all kinds, and 
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the fruit is small 

sueh as ‘‘ Sir Joseph W flbgs*^ Lucas/' Presi- 

dent/' or othersi which sue ncHr ieut out eveiy iteason, it might 
be made to {Produce a race of early large^fruited forms. The 
best of the agreeably Alpine varieties so common in 
french gardens might alto be made to give us a late-fruiting 
taoe, if crosated with Elton*' Frogmore I^te Pine/' or other 
late kinds. What is ix^pat to be desired, however, is a race pf 
lasge^fruited kinds, posnesring the rich, brisk, sugary flavour 
of Myatt’s British Queen," which is still, without exception, 
the finest-flavoured Strawberry in cultivation, but only suitable 
for rich warm soils : on light sandy soils it is a failure as a 
rule. “ Dr Hogg ” and “ Carolina superba " belong to the same 
race, and are delicious. These also might be utilised by the 
hybridiser. 

The Chilian Strawberry was originally introduced to France 
(Marseilles) from Chili in 1 7 1 2, but is now known to extend 
along the western coast of North America, California, and 
Oregon. In 1857, nearly 500 acres of this kind were culti- 
vated near Brest alone. In its original state it was too 
tender for our climate, but seedlings were raised by crossing 
it with other varieties, one of the earliest and best of these 
being “Wilmot’s Superb.” And that finest-flavoured of all 
Strawberries, “ British Queen,” also resulted from hybrid vari- 
eties between this and other cultivated sorts. Dr Spruce, 
the South American traveller, ’ observes that “ the Ever- 
bearing Andean Strawberry, from the highlands of Mexico, is 
doubtless one of those varieties of Fragaria vesca commonly 
cultivated throughout the Andes within the tropics, where 
the perpetual spring of that favoured region has had the 
effect •of rendering the Strawberry perennially fruitful, and 
many of the deciduous-leaved trees of Europe evergreen. In 
the equatorial Andes the province of Ambato is famed for its 
Strawberries, which equal in size and flavour some of our best 
varieties, and .are to be seen exposed for sale in the market- 
place of Ambato every day in the year. They are cultivated 
at an altitude of from 7000 feet to 9500 feet above the sea, 
where the mean temperature of the year ranges between 59® 
and 67® ; but the best are grown a little way out of Ambato, as 
you go towards Guayaquil, on the slopes of Guachi (lat. 1 
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S.), at near J9000 feet, and in a mean temperature of 60" ; 
where, however, the thermometer does sometimes descend, 
perhaps half-a-dozen times in the year, to the freezing-point in 
the early morning, scarcely ever on two successive days.” 

Fragaria monophylla^ which has single leaves instead of 
ternate or trifoliate ones (see ‘ Botanical Magazine,’ t. 63 ; also 
Duchesne, ‘ Hist. Nat. des Frais,’ p. 124), appears to have been 
originally raised by Duchesne at Versailles, in the year 1761, 
from seeds of the Wood Strawberry. The fruits are oblong, 
larger than the last-named. 

By cultivating the European Alpine varieties, Sdawberries 
may be had from June until September; and by croii-breeding 
these with other varieties, the fruit might be much improved in 
size and flavour. 

The Strawberry is one of the easiest of all plants to propa- 
gate ; indeed it rapidly propagates itself, by means of youqg 
plants produced by its “runners.” These are either allowed 
to root into the soil - and then dug up and planted, or layered 
on pots of earth, by placing the young plant on the surface of 
the compost, and securing it w^ith a stone or small peg ; but 
a stone is best, as it preserves a certain amount of moisture 
around the young plant, and so enables it to root more quickly. 
New varieties are only to be obtained from seed, and careful 
crossing or hybridising is the surest way of producing improved 
forms ; although chance seminal variation now and then gives 
improved varieties in these, as in other fruits. Cross-fertilisa- 
tion is best carried on by growling the plants in pots, under a 
frame or in a cool propagating-pit, as they are then more easily 
protected from the influence of foreign pollen. 

The seed can be separated from the pulp by paripg it off as 
thinly as possible, and then* rubbing it in dry clean sand to 
separate it, after which it should be sown at once in well- 
drained pans or boxes of moist sandy earth, and placed in 
a moderately warm temperature of 6o°-7o°, until it germi- 
nates, after which place the pans on a sunny shelf in a 
greenhouse or vinery from which frost is excluded, un^l they 
are large enough to prick off into beds of light rich earth 
in the open air, which will be about May or June, Some 
prefer to keep the seed until the spring, and in this case bury 
the fruit in a box of sand, and rub sand* and seeds up to- 
gether, and sow in boxes, or else pare off the seeds as before 
advised, and then separate the seeds from the pulp by rubbing 
in a fine clean cloth. The seed can be preserved in a box, or, 
better still, place it in a small bottle, and cork securely, and 
sow in pans in heat in the spring — say, February — so as to get 
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the young plant up earljr. Numerous new varieties are raised 
annually by both English and Continental growers. M. F. 
Gloede and Dr Roden have both produced soine fine fruits. 
The late Dr Nicaise, a well-known French horticulturist, raised 
many fine varieties, which principally distributed by M. 
Vilmorin & Co. ^ ^ 

Mespilus genus bf ornamental-flowering or 

fruit-bearing trees, mostly natives of Europe. The edible- 
fruited forms are varieties of Af. ger/nanica, and that known as 
the Nottingham Medlar” is one of the best. They form low 
spreading {trees, and are very ornamental in the early summer, 
\frhen studjied with large snowy-white flowers, nearly as large 
and somewhat resembling in form those of a wild rose. They 
are propagated by layers, hillock -layering being preferable 
where a large qu^ptity of plants is required. Seeds grow 
freely, but do not germinate until the second spring after they 
are sown; so to save room they are frequently buried in 
trenches for a year, and then sown thinly in shallow trenches in 
nursery beds. Grafting (cleft) in April, or shield-budding in 
July, are the most generally adopted methods of propagating 
the fruiting varieties, the best stock being seedling Pear and 
White-thorn, as clean and as straight as possible. The Quince 
stock is also worth a trial for bush-trained trees. In budding, 
select plump or well-formed eyes, and carefully disbud the 
stock below the junction, keeping the head also within bounds, 
so as to favour the union as much as possible. 

M. {Eriohotryd) japonica (Loquat), or Chinese Medlar, is a 
very handsome evergreen plant, somewhat resembling some. of 
the large-leaved Sikkim Rhododendrons in habit. This is best 
propagated by grafting on the Quince stock, pieces of the partly- 
hardened growth being selected for scions. In order to pre- 
vent any undue evaporation, the large leaves of the graft should 
be cut in half, and a close frame or cloche is necessary to in- 
sure success. This plant may be fruited with tolerable cer- 
tainty if subjected to pot-culture, and grown in an orchard- 
house ^r conservatory. Its large deep-green foliage, and 
clusters of bright-yellow egg-shaped fruits, render this one of 
the most effective of all ornamental and edible-fruited plants. 
It is a native of China, and possibly also of Japan, where it is 
cultivated. Although the Loquat is generally worked on the 
Quince, it does well on the Pear stock, and possibly the White- 
thorn might also be useful as a stock in an emergency. 

Prunus. — A genus of shrubs or small-growing ornamental 
or fruit-bearing-trees, bearing white or pale rosy flowers, and, 
like some other of our hardy fruits, very widely distributed in 



476 


GENERAL REVIEW. 


nearly all temperate countries. In China and Japan wild 
Plums are found, as also in the North American States, where 
the genus is represented by P, amencana^ P, chicasa^ P, marit- 
ima (sometimes also called P, pumila, on account of its low 
bushy habit of growth), and numerous varieties which have 
arisen from self-sown seed, and which vary very much in size, 
colour, and flavour. In South America, again, other forms of 
Prunus are found, as also in North India; and in Europe we 
have numerous forms of P. domestica and P, insititia (Bullace), 
not to mention the common “ Sloe ” bush or ‘‘ Black-thorn,’^ P, 
spinosa, the fruit of which produces an excellent wine. The 
Plum, like most other of our common fruits, has been culti- 
vated during a lengthened period, and during that time has 
given rise to numerous races and varieties. Thus we have at 
least a dozen well-marked forms of the “ C^eengage ; ” * some 
large, others small — some highly coloured, others with trans- 
parent flesh, or subject to other variations — and these form a 
tolerably well-marked and permanent race. The Damsons^” 
again, are a distinct group ; and the large-fruited red or yel- 
low “ Egg Plums ” or Magnum Bonums ” are also distinct, 
although they do not reproduce themselves by seed so perma- 
nently as do the last-named. 

Some varieties of Plums come tolerably true froip seed, 
more especially the Greengage, German Prune, Mirabelle, 
Myrobalan, and the common Damson, which is generally raised 
from stones. Both Greengages and Damsons are very vari- 
able; Guthrie’s Late or Striped Gage and the Transparent 
Gage being very beautiful and distinct forms of the one, while 
of the common Damson we have many varieties, a fact which 
every fruit-grower must have repeatedly noted, and which is 
accounted for by the fact that it is rarely worked,, being mostly 
raised from stones, large numbers of the seedlings being used, 
however, as stocks for other Plums, as well as for^Peaches, 
Nectarines, and double - flowered Prunus sinensis. Seedling 
Damsons vary in siz^ and shape of the fruit, sweetness, and 
flavour, as well as in habit of growth, while some varieties are 
ripe {u\\y a month earlier than others. This proliftc and use- 
ful fruit might be much improved by carefully selecting the 
largest and best-flavoured varieties, after which they could be 
perpetuated by grafting, and the season ®f the fruit in a fresh 
State might also be much prolonged by selecting the earlier 
and later varieties. o / © 

The Myrobalan or Cherry Plum, so much used as a st(^, 
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thousands being raised annually from seed ^tones) for this 
purpose, is evidently as distinct as the Sloe (^P. s^inosa), for it 
varies but very little from seed- There are inde!^ two varie- 
ties, one bearing greenish-yellow and the other "dear yellow 
Bullace-like fruits. The gwmish-yellow-fnnted form is com- 
mon in France and Qel|^in, g^owij under the name of Mira- 
belle, its fruit forming an excellent conserve ; and it is also very 
largely multiplied from cuttings, which root freely in moist 
peaty soil, and used as a stock for Plums, Peaches, and Apri- 
cots. It appears to be a native of the Himalayas, and possibly 
also of China and Japan. 

The American Beach or Sand Plum {Prunus maritima), a 
small tree, which will flourish on the poorest of sandy soils, 
especially near the sea, deserves an intelligent trial as a stock 
for the larger^frdhtid varieties of jP. domestica. It forms a low 
bush or small tree on the sea-coast, extending from Maine to 
the Gulf, and bears large quantities of Cherry-like fruits of a 
red or reddish-purple colour, covered with a rich blue bloom. 
The fruit is very much prized for preserving, and even if seed- 
lings from *it do not answer as stocks, there seems no reason 
why this species should not be improved by hybridisation or 
selection, it being especially adapted for culture on barren 
coast-lands, where little else will vegetate. 

Prunus armeniaca (Apricot) is a native of the mountains 
in Armenia, and is the Prcecocia of the Romans, while Pliny 
remarks that it was grown in Italy in his time. This fruit does 
not appear to have been known in England until 1524, when 
Woolf, gardener to Henry VIII., introduced it from Italy. 
The Apricot, like the Almond, differs in having varieties with 
both bitto and sweet kernels. Thus the ‘‘Breda” and a 
variety cultivated in Upper Egypt called the “ Musch-Musch,” 
“ Amande Aveline,” and some others, have sweet kernels, which 
maybe ^aten like sweet Almonds; while the “Moor Park” 
and others have bitter kernels. The Apricot is very distinct 
in foliage and wood from all the othe% species of Pruttus or 
Atnygdalus^ and the ^anular pulp of the fruit is another dis- 
tinction. Its leaves, indeed, more resemble those of the Lom- 
bardy Poplar than any of its own allies ; but its near relation- 
ship to the Plum and Almond and Peach is proved by the fact 
that it succeeds perfectly when grafted on either the Muscle or 
Common Plum as a stock ; and, as we have previously not^, 
either Peaches, Almonds, or Nectarines may be grafted on tjie 
Apricot as a stock ; and two or three centuries ago the Red 
Roman Nectarine, then the rarest of hardy fruits, was fomid to 
succeed best when grafted on an Apricot branch which had 
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itself previously been grafted on the White Pear Plum. Lind- 
ley, in his ‘ Orchard and Kitchen Garden/ remarks that neither 
the Brussels nor the Brompton Plum stocks should be used for 
Apricots, as the trees grow well only for sc year or two, and 
then die off. Now, nearly all the Apricot- trees grown in our 
gardens are grafted on the Muscle Plum, while some nursery- 
men adhere to the Myrobalan, and others have equal faith in 
the Brussels stock. In French and Belgian nurseries the St 
Julien Plum is used as a stock, as is also the Black Damson, 
both i)ropagated from seeds, and the Myrobalan Plum from 
cuttings. Some of the Continental nurserymen, however, value 
the seedling Ajmcot as a stock, and others the seedling Almond. 
I wrote to Mr Charles Lee of Hounslow, who, perhaps, under- 
stands fruit-tree stocks as well as anybody does understand 
them at the present time, and he tells me t|ia{ he is now inves- 
tigating, or rather demonstrating, this vexed question of stocks 
in his nursery. ‘‘ We have,” he writes, “ numerous experiments 
going on, but these qake a long time to eliminate — first, as fo 
the taking of the bud ; second, as to the free and healthy growth 
of each kind ; and lastly, as to the average fertility and durability 
of the scion on the different stocks when the tree has got into 
a bearing state. Nothing but long practice in a variety of soils 
and situations can settle these matters.'’ Grafting or budding 
may be performed in March and April, and the stocks which 
miss can be shield-budded in July or August. M. Baltet 
observes, that where it is desired to obtain a ta'll standard 
Apricot on a low Plum "stock, the latter should be first budded 
close to the ground with some variety of Plum allied to the 
Apricot, such as Reine Claude de Bavay, St Catherine, or 
other vigorous stock, which will serye as an intermejjiate stem, 
and on this the Apricot can be budded in at least two years* 
time.** It does not appear to be well known that Apricots 
come tolerably true from seed, and bear large and regular crops 
of fine fruit grown on their own roots, and the trees so raised 
are more fertile and healthy than grafted specimens. Seedlings 
fruit the fourth or fifth year, and it is rare to see a decayed 
branch on seedling trees. For a valuable paper describing 
seventeen of the best Apricots, see ‘Trans. Hort. Soc.,* 1835, 
p. 56. 

Prunus salicifolius is a half-hardy Mexican species, bearing 
succulent fruits resembling Apricots, and these are sold in 
Mexican markets under the name of Capulinos. It is worth 
attention as an orchard-house tree, and it might possibly be 
useful to the hybridiser. It has been introduced to the J^in 
des Plantes (see ‘ Revue Hort.,* i866, p. 400). According to 
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some authors, the Willow-leaved Plum (iR salicifyiivs) Was in- 
troduced to this country from China in iSsia. The hybridiser 
who wishes to improve our Plums and other hardy fruits should 
not forget that Wild Plums, Apples, Strawberries, Apricpts, and 
Grapes are found widely scattered over the earth^s surface, and 
these are as capable of beftng improved as our own wild forms 
of hardy fruits were when in their original state. It is a pity we 
have no national garden in which to introduce and cultivate 
the wild Plums of America and other temperate countries, as 
some of these might form valuable stocks, or by crossing them 
with existing forms we might, originate new aChd i:)erhaps hardier 
or later-blooming races. As a rule, all Plums bear enormous 
crops in favourable seasons ; but, unfortunately; nearly all (3ur 
cultivated varieties require either to be eaten as soon as ripe or 
else to be preser^d in syrup or sugar, by which operation 
much of their fresh, delicate, and juicy flavour is destroyed. 
We have one or two varieties, however, of which Coe’s Golden 
Drop and Coe’s Late Red are examples, which may be pre- 
served in a fresh state for two or three months, or even longer ; 
indeed, G. Lindley, in his ‘ Guide to the Orchard and Kitchen 
Garden ’ (one of the most original and valuable of all works on 
fruit-trees), mentions that Coe’s Golden Drop has been pre- 
served for nearly a year by wrapping each fruit separately in 
soft dry paper, and placing them in a dry place. I have re- 
peatedly seen both varieties added to the Christmas dessert, the 
only preservative measures resorted to being fo string them on 
laths, and hang them up in a dry airy fsuit-room. There seems 
to me a field of improvement open in this direction, and all 
who raise new Plums might do worse than turn their attention 
to the production and multiplication of these late varieties, in 
the fruit of which there is already implanted a long-keeping 
tendency. It is singular to find this point so little attended 
Rd by horticulturists, if we except the case of the Grape Vine, 
to which of late years several very valuable varieties — notably 
Lady Downes’s Seedling — have been added. Surely if such a 
soft juicy fruit as the Grape can have long-keeping properties 
infused into it by cultivation and cross-breeding, this might 
also be done in the case of the Plum, and many other fruits 
which come in all at once, and force us to eat them from 
the tree as the only means of enjoying them in a fresh and 
natural state. 

P, sinensis^ or Chinese Plum, is a hardy shrub or small tree, 
of which we possess very beautiful double-white and rosy-flow- 
ered forms. All the ornamental-flowering or variegated-leaved 
varieties of Prunus may be readily multiplied by budding or 
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grafting in the ordinary manner on common Plum or Myrobalan 
stocks. Herbaceous cuttings inserted in axlose shady frame in 
June or July often succeed. 

Prunus oh<n}alifolia is a seedling of Prunus spinosa^ raised 
by M. Carrifere, and differing from the parent in being entirely 
devoid of thorns, and having broadly oboval leaves and larger 
flowers. The tree is very vigorous, with a remarkably straight 
stem and spreading branches, covered with a red and very 
shining bark. It first bore fruit in 1872, seven years from the 
time of sowing. M. Carrifcre is of opinion that our garden 
varieties of the Plum must have sprung from a stock similar 
to this, the received notion being that our thornless Plum- 
trees are merely one of the results of cultivation. 

Seedling Plums raised by Mr Rivers. 

Autumn Compote. — Oval ; very large ; bright red and hand- 
some ; abundant bearer ; ripens two or three weeks after Vic- 
toria ; a valuable late kitchen Plum. 

Blue Prolific . — A culinary blue Plum ; a profuse bearer. This 
variety is distinct ; it has the property of hanging on the tree 
during several weeks and being fit for use all the time : frequent 
gatherings may be made from the beginning of August until the 
second week in September. 

Early Favourite . — Roundish oval; medium size; purple; 
juicy and very agreeable ; freestone ; reqtiires a wall with S. 
or S.W. aspect, and is then the earliest of all early Plums. 
Middle of July. 

Early Rivers^ or Early Prolific.— Ovdl) purple; medium 
size ; juicy and good ; freestone ; this was raised ^om a stone 
of the Pri^coce de Tours; hardy, and a prodigious bearer. End 
of July. It is one of the heaviest Plums knowp, although not of 
a large size. The bushel weighs from seventy to eighty pounds^ 
the weight of ordin^ Pluihs being about sixty pounds to the 
bushel. This density renders it the most valuable Plum for 
preserving. ^ As a preserve, or for cooking, it is unequalled in 
flavour. 

Early TVansparent Gage^ or Early Apricot of Dr Hbgg.^fi 
seedling from the Transparent, of equal excellence; ripens^fore 
the Greengage ; a great bearer, and very hardy. The fruit is 
produced in such profuse clusters, that thinning, as for OrapiS, 
must be practised. Middle to end of August 

jMte Prolific , — This is a seedling from the Early Prolific, of 
equal excellence, but ripening three weeks later, thus cotitinU- 
ing the season of one of the best cooking Plums. 
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ZaUr JPitvrr.— rBdbw uobeditim siee ; •Pwnd ; dude purple, 
almost black; juicy; tidi arid good; one of the liUest Plums. 
November. < 

jRwfrs^s £arly St Etienne Plum ; 
a charming additiem to X^imaons. * in August. 

Suitan. — seedli^ l»2$ed jde Septembre. llarge ; 

round ; deep red ; vet/ productive. Middle of August. 

Tke Czar , — A very laige eariy purple Plum ; ripening about 
the end of July; rich and good ; very productive. This Plum 
will prove very valuable to all planters ; it is as large as the 

Black Diamond,” and the tree is hardy and robust in growth. 
The fruit is not liable to crack like the Early Orleans. 

CriitmiefCs Prolific Damson , — This was raised many years 
ago by Mr J. Crittenden of East Farleigh, and is said to 
possess extraordinary bearing qualities as compared with the 
sorts usually grown, so much so, that of late years many growers 
have done away with the Prune, Shropshire, and other Dam- 
sons, and introduced Crittenden’s, which is so popular in the 
district that every year a stock of it is raised from suckers, 
which can be had in any number. Its free-bearing character 
and its qualities as a fruit are well attested; when the fruit 
begins to swell, the branches have in many cases to be propped 
up, to prevent their breaking. 

Fyrus. — A genqp of Rosaceous fruit-trees indigenous to Eu- 
rope and Northern Asia, the wild forms of P, communis jfPear) 
and P, malus (Apple) having given rise to thousands oi culti- 
vated varieties. Those interested in the many forms of wild 
and cultivated Pears, Plums, Peaches, and other hardy fruits, 
should see the beautifully-engraved plates in the * Jardin Fruitier 
du Museum/ a magnificent work transcribed in the best of all 
languages from specimens in a good national garden-^Jardin 
des Plantes — by Professors £)ecaisne and Riocrieux. The 
Apple, more especially, is one of the most valuable and whole- 
some of all our cultivated fruits ; and, like the Orange of l^y 
and Spain, its value is increased owing to the length of time 
its freA fruits may be had in perfection— that is, all the year 
round ; indeed, one variety called the French Crab ” mil keep 
two years, an^ seedlings or cross-bred varieties from this variety 
ought to give us a race of valuable keeping Apples, Apph^ 
Ind Pears are propagated from cuttings much more r^nlUy 
than is by many supposed; and some varieties which form 
Icnaurs on their branches, as the ^ Bur Knot,” strike root So 
readily that large branches^ three to four feet in length may be 
taken off and put in for cutrings wifh success. These Isige 
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branch cuttings should be planted deeply— say, a foot or 
eighteen inches— so as to be beyond the influence of surface 
drought, otherwise they will not root well. Cuttings are best 
taken off in the autumn or winter when pruning, and may be 
buried in sand until spring, and then planted in rows under a 
north wall or fence. New varieties are only to be obtained 
from seed, and the seedling plants vary much not only in tht 
size and flavour of their fruits, but in hardiness and habit of 
growth. If only a few seeds are to be sown, cut open the 
fruits and pick out the seeds, which can at once be sown in 
pans or boxes of rich earth, and placed in a cool frame. Where 
flowers have been carefully crossed, due precautions having 
been taken to prevent self-fertilisation or cross-fertilisation by 
wind or insects, the chances of valuable new varieties are much 
better than when seeds are gathered indiscriminately from sorts, 
however good, which have not been so treated. Where latge 
quantities of seeds are sown for stocks, it is customary to bury 
the fruit in autumn, iso as to cause the pulp to rot — this being 
dug up in the spring, mixed with sand or dry earth, and sown 
in rows in the nursery or seed-beds, the young plants being 
thinned and transplanted in due course, either for fruiting or 
as stocks for well-knowm kinds. In order to save time in 
fruiting seedling i)lants, graft them on Quince stocks the second 
or third year from seed. As will be seen from the following 
extracts, seedling Apples and Pears shoulc^ be kept for a year 
or two after they first fruit, as they often improve very much 
as the young trees develop themselves. 

M. Gilbert gives the following interesting details on seedling 
Pears in * Les Fruits Beiges ; ’ The Abb^ Hardenpont <rf 
Mons was the first of the race of Belgian fruit-growers. In 
the last quarter of the last century, he obtained from seed the 
Beurrd de Hardenpont, the Passe-Colmar, the Beurrif Ranee, 
and the Delices d^Hardenpont, some of which still hold places 
of the first rank in advanced pomology, M. »Van Mons, of 
Louvain, quickly followed, having, between 1787 and 1854, 
raised five hundred kinds of new Pears, several of which are of 
the highest class. M. Beront, between 1845 and 1854, pro- 
duced within that decade no less than sixty new kinds; iti 
1828 he produced Le Delice de Flays, which^is even finer 
than Les Delices d^Hardenpont. The Sociftty Van Mons only 
produ<}ed eleven new Pears during the sixteen years of itP 
existence, showing that individual perseverance is very generally 
more successful than combined^ efforts. Gathoge, ^ Lifege^ 
produced in 1852 Beurr^ Edouard Mon^ In' 1828 M. 
Magnere obuined from seed the Poire good and 
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fertile summer kind ; and M. Henrard, m early as 1840, intro- 
duced his Bon Chretien and Vemois, said to have been re- 
ceived from France. M. Lagepont, of the CoeMnune of Char- 
neux, produced in i8oo the celebrated Fondante de Charneux. 
The Bon ChrtJtien Lamaidte was found in a convent garden of 
the province of Lftge, where its origin was unknown.” 

We advance but slowly in new good kmds^of Pears;' for not 
more than five per cent of the new varieties raised from seed 
on the Continent are adapted for universal cultivation. Some 
Idnds are good in the south of England, and never good north 
of Trent. Still they are so capneious in their choice of site 
ai!ld soil, that in many valleys in Scotland some kinds ripen 
and are of better quality than they are in the north-east 

There is a curious fact relative to the change of quality in 
adShe kinds of Pears newly raised from seed — mmiy are found 
to improve with age, while others deteriorate. Tnis was found 
to be the case by the early raisers of seedling Pears in Belgium 
in the last century. I now refer to it because the Prince Albert 
Pear, which was at first so promising, now, after a lapse of ten 
or rtvelve years, seldom or never ripens its fruit. This is the 
case with some others, which it was hoped would prove valu- 
able late Pears. Bezi Mai, Beurrd Bretonneau, and Prince 
Camille de Rohan, must be considered baking Pears. It is net 
our cooler climate p,lone that has brought on these changes ; it 
is the nature of the varieties. Winter Nelis has seldom or never 
varied, neither has Beurre d'Aremberg. 

Pear Stocks , — Quince from cuttings, hillock-layers, or seed ; 
Pear or free stock from seed; and rarely White-thorn {Cratagus 
oxycanthd) from seed (haws). Clean straight young stocks are 
obtained by planting out the stocks in autumn or spring, and 
heading them down, when they send up fresh young shoots, 
which can be either budded or grafted. The best time for 
crown or whip grafting is in March or April — ^and for budding, 
July and August. Grafts which have not taken in the sprii^ 
can be replaced by buds in July or August; and if tiiese fail, 
graft again close to the ground in spring, l^ons or grafts 
may be preserved by burying them in sand in a cool ^aay 
|d^e, under a north wall, but not where they are subject to 

r ip. Pieces of Pear roots four or five inches in lengdi, with 
few fibres at the lower end, may be used for stocks on 
emergency, and are always readily obtainable \rirere there are 
old standi espalier (»r wall-trees. Always bud or greft dose 
to the ground on the Quince. 

There araiit least half'a-dosen forms of the Quince, diffismig 
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considerably in habit, and it is worth while to test these by 
experiment, so as to discover which is best as a Pear stock. 
Being different in habit, they might each suit particular varie- 
ties better than others. The common Quince is generally used 
in this country, while M. Jourdain prefers a French variety 
named La Quintaine, and other fruit-growers prefer the Portu- 
gal or dfie Angers* variety. 

As to the duration of Pears on the Quince stock — sl by no 
means unimportant question — Mr Rivers says: “I have so 
often heard from market-gardeners and others the sentence, 
‘ It is of no use to plant Pears on Quince stocks, for they will 
not live long,* that whenever I have seen Pear-trees of a mature 
age, I have looked to the stock to ascertain its nature, and 
whether it was Pear or Quince or White-thorn, for I know of 
some healthy free-bearing Pears grafted on the latter. In the 
kitchen-garden of the Deepdene, near Dorking, I observed a 
number of fine pyramidal Pear-trees. These I soon found to 
be worked on the Quince, and the gardener there informed m^ 
that they had been planted about thirty-four years. They are 
very healthy, and are growing in a soil of the driest and lightest 
description, being nearly jiure sand. The trees were imported 
from France. Now, presuming their age to have been three 
years (the usual age) when planted, they are now nearly forty 
years old, and most certainly appear as if they would live and 
grow and bear fruit for twenty years to come. A light porous 
soil resting on a cool subsoil is, I have reason to believe, the 
most favourable for Pears on the Quince stock ; so that, if the 
soil of a garden in which they are to be planted be heavy and 
stiff, they should be planted in a light compost, or Pears grafted 
on the Pear stock only should be grown to prevent »disappoint- 
ment.” For a list of the Pears which suefceed on the Quince 
stock, see the ‘Garden,* 1873 , P* 35^9 353- 

Mr Rivers, who was one of the first to introduce the cul- 
ture of the Pear on the Quince stock recommends “ double- 
grafting** in the case of such varieties as the Jargonelle, 
Marie Ix)uise, and others, which are apt to overrule the 
Quince stock when budded or g^ted upon it directly, All 
cultivators know how difficult it is to make some varieties of 
the Pear succeed on the Quince. M. Carrifere has lately 
pointed out an easy road to success in thil matter — namely, 
always to operate -by cleft-grafting instead of by budding. By 
this means, in the case of those varieties which exhibit a reluc- 
tance to unite with the stock, the disastrous effects of high 
winds are avoided, and the onion of the scion with the stodc 
is secured sooner and more permanently. Tite. fpHowing 
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curious note on this has been |^t bjrta sipr Tipton 

of Burlington, Kansas, tt> 0ii (Kew Yorkl; 

Pears grafted or budded opibearing Ap|de4i3|iacia die quickt 
est, surest, and diedpeit I erer xw% j I never 
picked better Pears Ot <^ther upder-growth 

for the Pear, than I <nd -i^ptile^trees topped 

and budded or graftetf itinx and they always bore early 

and profusely. In laige Apple ois^hards are sometimes found 
worthless, soaggy trees : on such I have practised changing to 
Pear. 1 never failed in two years to get a gt^d crop. In 
some trees the Pear wcmtd die out in five or six years, while 
o^r$ were healthy to niy knowledge for eighteen years, and 
still doiiw well the last time I saw them, in 1S65, in Franklin 
county, Ohio.” 

Mi Stole, Director of the Pomological Institute of Proskau, 
writing in the ‘ Monatsschrift* for March 1876, recommends 
grafting the Pear on vigorous young Apple stocks, the chief 
merit being early and increased productiveness at the cost of 
longevity. This plan is said to find favour with many practical 
fruit-growers in Prussia and Poland ; and at Czerventzitz, near 
Posen, the writer saw considerable plantations laden with hand- 
some and high-colourcd fruit. 

M. Carriere, writing to the ‘Revue Horticole' in 1871, men- 
tions two Pears — Beurr^ de Malines and Beurrd Spence or 
Fondante de Bois — ^which have done well grafted on the 
Doucin or Apple stock since 1856, the bark being dean and 
free, and the trees bearing fine crops of excellent fruit. The 
professor, in condemning the sweeping generalisations as to the 
incompatibility of the two trees as stock and scion — general- 
isations formed on a few, and in many cases imperfect, experi- 
ments — recommends that fifty varieties of Pears be taken, and 
two of each kind cleft-grafted on the Doucin or other Apple 
stock, and two of them inserted by shield-budding. Both cleft- 
grafting and shield-budding are recommended, because different 
results often follow the two operations. 

M. Carrifere^s statement is edrroborated by a correspondent 
of the ‘Gardeners* Chronicle,* 1871, p. 836, who inserted buds 
of Pears Marie Louise and Fondante d*Automne on Apple 
stocks, and both varieties were growing vigorously a year after 
they had been worked. . 

Double-grafting ivill ultimately have a great effect on Pear- 
culture in gardens. It seems aJwa3rs to make healthy and 
prolific trees. It must not, however, be concluded that to 
graft a free-growing sort of Pear on the Quince, and then to 
regraft it with the dfesired sort, will always answer. Some 
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kinds require the stock belonging to their race. This can only 
be found out by the clever cultivator — as, for instance, the 
Jargonelle on the Beurrtf d^Amanlis, the union of which is so 
perfect, and the trees thus formed so htealthy, that an acre of 
double-grafted Jargonelle Pears would be a little fortune to a 
gardener. Gansers Bergamot double-grafted becomes a marvel 
of fertility; and the sorts raised by the Rev. Mr Huyshe, all of 
which are of great excellence, become most fertile trees when 
double-grafted on the proper kind of stock. When this scien- 
tific method of cultivating Pears is fully understood, those who 
introduced the culture of the Pear on the Quince stock will 
have warm thanks from all lovers of fruit-tree culture. 

M. Baltet also recommends this method: “When the 
variety to be propagated is a tender one, such as Esther 
Compte, Brandes, Beurr^ Flou, Seckle, Van Mons, Bon 
d*Eyde, Madame Millet, Provost, and others, we graft as an 
intermediary some hardy and vigorous variety, such as Due 
de Nemours, Beurre^ d’Amanlis, Beurr^ Hardy, or Napoleon 
Savinien. These, grafted close to the ground on the Quince, 
soon rise into a stem, and after at least two years’ growth are 
crown-grafted with the desired tender-habited variety.” The 
same plan also answers for those varieties which do not form a 
good or perfect junction with the Quince stock. 

Another Continental nurseryman, M. Jourdain, adopts a 
method which is by no means a common one for the estab- 
lishment and formation of his Pear-trees. He raises them in his 
own nursery, the Quince serving as the stock ; upon this he 
grafts the Curd or Belle de Berry, upon which finally is grafted 
the variety chosen. It is true this plan is not altogether a new 
one. Many other vigorous-growing varieties are often used 
for super-grafting — as, for example, the Jarainette, Suerd Vert, 
Beurr^ d’Amanlis, &c. A rapid growth is thus obtained with 
varieties that push slowly when grafted on the Quince or upon 
seedlings. Amongst these may be mentioned. Beurrd Clair- 
geau, Beurr^ d’Angleterre, Bon Chretien Ranee, or Beurr^ 
Noirchain, ai^d others. But M. Jourdain’s system differs from 
others, inasmuch as he allows the first graft— that is to say, the 
Cur^ — ^to grow Vertically ; and, in order to obtain the ti^rs of 
his palmette, he inserts in the upright stem, at a distance of 
about ten inches apart, the buds of the vAiety he wishes to 
crop. By this means he is enabled to insure perfect regularity 
of form and extraordinary vigour. This satisfactory re&^h is 
obtained by care in the choice of good one year’s cuttings of 
the variety of Quince called La Quintaine, and by using the 
eyes of young and vigorous tre|es upon the young scion. It is 
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impossible to overrate the importance of Zeroising th4 greatest 
care iu the choice of eyes. Whilst admiltin^ that the method 
adopted by M, Jourd^m r^hy of all prwftfe jit may be re- 
marked that u wmild^ hr if tiht mmy tko^n fol- 

lowed npon the deeoi 4 #*’i 6 l hiW*d^ upon the Cur^, 
and vms allowed to tmtmm db sh«^ of tli4 tree. It is to 
be feaxed that, as oAdI mpM^fhe sepy towards the 

centre of the tree, may westfseii the lower tierSy and it would 
be better to place, for the formation of the Iasi tier, a graft of 
a very productive but weafcrgrowing variety. Experience has 
shown that the balance of certain forms may, by this means, 
be easily maintained. 

Luidley remarks that in the Pear the fruit becomes lighter- 
coloured and smaller on the Quince stock ; but this can Only 
be on poor soils ; while on the Medlar stock this difference in 
size and colour is more apparent still, and in these two instances 
the ascent and descent of the sap is obstructed by the Quince 
more than by the Wild Pear or free stock, and by the Medlar 
more than either ; and he adds that similar effects are produced 
in the Apple by the Paradise and Siberian Bitter-sweet stocks ; 
but, as we have already ol)served, dwarfing stocks like those 
just named are most useful on rich deep soils ; while on poor 
soils, the robust, strong-rooting, or invigorating stocks are best. 

Nearly every man who has now an orchard of Pears Avould 
like to change some of his trees lor other sorts. Fortunately 
the operation of regrafting is remarkably simple and easy with 
Pear-trees, and by the insertion of twenty grafts, more or less, 
on each tree, properly distributed, a new and perfect bearing 
head may be obtained in two or three years. Instead, there- 
fore, of digging up and throwing out such trees as do not bear 
good Pears, and leaving undesirable vacancies where they 
stood, they are readily changed to the very best. The first 
thing to do, after having secured the grafts, is to prepare the 
trees for regrafting, by trimming the branches, and cutting out 
any not wanted where they happen to be too thick. Then cut 
them off so as to form a regular pyramid, by leaving the bottom 
ones longest, and gradually tapering to the top. This opera- 
tion can be extended over two or three years, if deshable* «o 
as to secure fruit off the old tree until the new grafts come into 
bearing. If the branches are small, they may be whip^grafted ; * 
but usually they will be much too large, and will require deft- 
graffing. We have seen laige numbers of dwarf Pear-trees, 
which were eight or nine years old when worked over, that in 
three years were as perfect trees and as abimdant bearers as 
those which had not been thus changed* 
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Those interested in intelligent Pear-culture on the Quince 
stock cannot do better than obtain permission to see Mr F. 
Dancer’s fruit-garden at Chiswick, where hundreds of bushels 
of the very finest dessert Pears are annually sent to the Lon- 
don fruit-markets from bush or pyramid trees all worked on this 
stock. There is no comparison between the fruit produced by 
standard or orchard trees on the Pear or free stock and bush 
trees on the Quince. 

Dr Bretonneau, of Tours, has succeeded in intergrafting 
Pears on Cotoneaster affinis^ and also on Amelanchier as a 
stock. Attempts to graft them on evergreen Cotoneasters, 
such as C. huxifolia and C, microphylla^ have failed. The 
Jargonelle and Josephine de Malines both succeed well on the 
White-thorn stock (see ‘Card. Chron.,’ 1873, p. 1732). 

A curious experiment in Pear-grafting is recorded in the 
‘ Revue Horticole,’ 1867 (see also ‘ Gard. Chron.,’ 1867, p, 
947). It appears that M. Carillet, of Vincennes, took two 
young Pears, each worked on the Quince, and one — Beurrd 
d’Aremberg — was made to serve as the stock; the other — 
Beurr^ de Charneu — was dug up with care, and grafted by 
approach in an inverted position — i.e,, with its roots in the air, 
the head pointing downwards. This was in April ; and during 
the summer the scion tree threw out buds and shoots from the 
Quince stock and root, and the stock grew vigorously and 
flowered, and bore two fruits. To add to the strangeness of 
the union, M. Carillet grafted the exposed roots of the Quince 
with two other varieties of Pear. This experiment shows that 
the sap passes through stems either towards the apex or towards 
the root with equal facility, and that roots have the power of 
living fully exposed to light and air, and throw out shoots like 
branches. No intermixture of individual characteristics seems 
to have taken place here, although the sap passed first from the 
Quince roots, then through Beurr^ d’Aremberg, thirdly through 
the inverted stem of Beurrd de Charneu, then inio the Quince 
stock on which the latter was grafted, and lastly into two Pear 
grafts. 

For a very interesting essay on the variability of Pears, the 
result of experiments made in the Jardin des Plantes between 
1853 and 1862, by M. J. Decaisne, see ‘Jour. Royal Hort. 
Soc.,’ new series, i. 36 ; or ‘ Annales des Sciences Naturelles,’ 
4 s^rie, XX. 188 (1864). Several seminal varieties of the Eng- 
lish Wild Pear are figured by M. J. Decaisne in the ‘ Jardin 
Fruitier du Museum.’ 

Pyrus domestica^ or “Witty Pear,” of which there are at 
least two varieties, is apparently wild in Wyre Forest, and is 
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by some presumed to be a hybrid, of iviiich F, auc&paria, or 
“ Rowau-tree,” was one of the parents. imninaiis may 

be grafted on the Mountain^a^ (F, auod^aHa)^ but is said by 
some cultivators to be bettor dn its own roots. 

The scarlet and yellow fruited varieties of the Mountain-ash 
{Pyrus aucuparia\ or “ Rowan-t»ee," as it is popularly called, 
are grafted on the seedling White-thorn ( Cra/agus oxycantha) 
stock; as also is the Service-tree {Pyrus domestica). The 
seedling or Wild Pear stock may, however, be employed. The 
modes of grafting employed are cleft or whip grafting in March, 
crown-grafting in April, close to the ground, and shield-budding 
in July in the open ground. 

Pyrus hybrida, — There is a fine old specimen of this in the 
Fulham Nursery of Messrs Osb<^ & Son, which every autumn 
is laden with its showy fruit. It is said to be a hybrid between 
the Mountain-ash (*’* Rowan-tree ”) and the White Beam tree. 
Like its parents, it is readily prppagated by grafting on the 
White-thorn stock; and probably the Pear or Quince stock 
might also be employed, Pyrus japonica is now referred to 
the genus Cydonia, or Quinces, along with P, Maulei, a native 
of Japan, similar in habit and fruit to P, japonka, except that 
its fruit is edible, and useful for conserves or marmalade, like 
that of its ally, the true Quince. Pyrus japonica is readily 
propagated by cuttings of the roots ; and in the ‘ Gardeners^’ 
Chronicle,’ 1872, p. 1321, a portion of the root of this plant is 
figured, bearing flowers and buds as well as roots. Many seminal 
forms, bearing white, crimson, scarlet, rose, peach, flesh, and 
salmon coloured flowers, have been raised in Continental nur- 
series. This shrub forms an excellent stock for Chccnomeles; 
cleft-grafting in January or February, or shield-budding in the 
latter month, are most successful. A tree of Pear Henri 
Capron, in the Royal Horticultural Gardens at Chiswick, 
sometimes 'produces a very attractive display of semi-double 
flowers one year ; indeed fully two-thirds of the flowers were in 
this state, those borne by one or two branches being entirely 
so, and the tree was far more conspicuous than any other of 
the numerous varieties on this account. If it were possible to 
perpetuate this tendency to semi-duplication by grafting or 
other means, it would be equally as ornamental as the double- 
blossomed Plums, Peaches, or Cherries. There seems a ten- 
dency to duplication of late years among cultivated plants ; but 
by what specific causes this substitution of showy but usdess 
organs for useful and sexual ones is brought about is still a 
mystery to the physiologist. In some plants over-luxuriance 
seems to favour the production of double forms, while the ex- 
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pert florists half starve their seed-bearing stocks in pots, and so 
obtain about seventy per cent of double varieties. Pyrut spec^ 
tabilis Riversii^ a beautiful spring-flowering tree, is a hybrid 
raised at Sawbridgeworth from sfed of P, spectabilis crossed 
with jP. japonica^ and is similar to P* spectabilis roseo-pleno. 

Mr T. A. Knight raised several good seedling Pears, a de- 
tailed account of which is given in the ‘Trans. Hort. Soc.,' 
1835, P- these, Knighfs Monarch is perhaps the 

best. Mr Rivers has also raised several useful sorts. Little 
has yet been done in the way of careful cross-fertilisatioii, most 
of the popular kinds now in cultivation being chance seedlings 
from self-fertilised flowers. See Hogg’s ‘ Fruit Manual ’ (fourth 
edition); Scott’s ‘Orchardist;’ Lindley’s ‘Orchard and Kitchen 
Garden ; ’ also Leroy’s ‘ Dictionary of Pomology,’ and the 
* Transactions of the Horticultural Society,’ for the origin and 
history of Pears, Apples, and other rosaceous fruits. 

Apple Stocks. — Seedling Apple or Crab stocks for standard 
or orchard trees. Seedling stocks are best, but hillock-layerin^g 
is resorted to by some nurserymen in'the propagation of Apple 
and Paradise stocks. Mr Rivers of Sawbridgeworth has raised 
two or three forms of the Paradise stock from seed, and he 
describes the Nonesuch Paradise and the Broad-leaved Para- 
dise as being both remarkable for the fertility they give to 
Apple-trees. The latter is like the French Doucin, but has 
leaves less pointed ; like the Nonesuch Paradise, it keeps pace 
with the graft, so that it does not swell over the stock, disturb 
the health, and shorten the life of the tree. These two vari- 
ties of the Paradise Apple were raised from seed here many 
years since, and they have proved of great value: from the 
same seed a variety was raised so dwarf as to form a perfect 
miniature Apple-tree ; yet, like the French Paradise, which is 
not nearly so minute in its proportions, it bears our climate 
bravely, and has been named the Pigmy Paradise ^ple. 

The true French Paradise is now fairly established as the 
best dwarflng stock for choice Apples, such as Cox Orange, 
Reinette dui Caux, Calville Blanc, and Ribston, and the fer- 
tility and beauty of young trees two or three years from the 
graft on this stock is most wonderful. Mr W. Robinson de^ 
serves the thanks of all intelligent fruit-gi^ers for his eflorts, 
which have led to its general adoption in this counttiy» See 
‘Gardeners’ Chronicle,’ vol. xxviii. (1869), for interesting dis- 
cussion on the best stocks for Apples. The Common Bur- 
Knot Apple forms an excellent stock for most Apples/ 

A very interesting collection of Apple stocks has been formed 
in the gardens at Chiswick by Mr A. F. Barrom Among these 
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are the following: Cn^ wiichf f^ 0 m% May; 

Butch Paradise, a inf AnrS ; Rivet»*s 

Jfonesuch or ]^U«h to Ww's Miniar 

ture Paradiee, eqtiifiy UMyifiM'ii a dtopnrt pyra^ 

midal^habited varietyi, m jk$^fmA the true French 

Paradise, of stragij^^M# e» "itowertog in April, and 

bearing a tuediuin<^da|a jgoUev^^ fttot<xf exeellekt flavour. 
(See < Florist,* 89, r 875,11. 97 *^ a:^eiitfigu#e and dcsfcnption.) 
This last is one of the best of all stocks for bush, cordon, or 
espalier trained AppleSi but is not suited for Standard orchard 
tr^s. It exercises a Wonderful dwarfing influence on any 
vaiietjr worked on it, and induces short compact growth and a 
profusion of blossom or fruit buds. It is on early bloomer, 
put this is not so desirable in stocks or fruit-trees as at first 
sight appears. As a rule, all our fruit-trees bloom too early for 
our chmate, and as the result of this, we frequently lose our 
crops through the effects of severe spring frosts; and if we 
could transmit a late-blooming habit to our fruit-trees, either 
by working them on latfe-blooming stocks or otherwise, it is 
likely our chances of a regular crop of fruit every year would 
be materially increased. Early crops are readily obtainable 
under glass ; but for our general crops, late-floWering and 
hardy kinds, which escape spring frosts, are to be preferred ; 
and the question of stocks deserves careful study from all our 
fruit-growlers. 

The ‘Gardeners* Chronicle* has the following remarks on 
this subject • Mr Dancer has been induced to plant large 
quantities of fine Apples and Pears on the Doucin, Paradise, 
and Quince stocks. The Chiswick soil is deep and holding, 
and highly manured, and where young trees on the common 
Crab or Pear stocks are planted, the result is seen in a coarse, 
barren growth that it is difficult to keep in check. On the 
other h^d, trees on the foreign stocks give only a moderate 
growth, and fruit in great abundance, the fruit being second to 
none for size and quality. A most remarkable ejcample of 
this divergence of character, as produced by stocks, we saw 
there a few days since. A number of small bush-trees of the 
Dutch Mignonne Apple, worked on the Paradise stock, have 
most marvellous Crops of fruit, large and finely coloured 
Some of these small trees had quite a bushel of fruit on them, 
and were literally borne to the ground with the weight. Vet 
dose by were trees of the same variety worked on the Crab 
stock that had hardly a dozen fruit on them, but were at leaet 
of three times the size. The French stocks would hardly bt 
suitable for poor gravelly soils ; but in deep, rich loams, atid 
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where manure is abundantly used as top-dressingi nothing can 
excel them in producing early an4 regular fruitfulness. 

M. Decaisne Jour. Royal Hort, Soc./ vol. ii. (new series), 
1870, p. 55), in an interesting paper on the “ Paradise Apple/' 
says: “There have been no important and comparative ex- 
periments whatever on the grafting of the Apple or of the Pear. 
All that has been done in this direction has been confined to 
individual observation, the results of which have been taken as 
proved without verification." 

In the nurseries of Germany and France, Pears and Apples 
sown for stock are mixed together; and everybody who tries it 
will find that both, but especially the Pear stocks, grow much 
better and more vigorous that way than by themselves. 

The Apple may be grafted or shield-budded like the Pear, 
and the grafts should be gone over a fortnight or three weeks 
after the operation, and those that have failed may be replaced 
either by grafts or buds. The ornamental-flowering forms of 
jyn/s spectabilis or “ Chinese Apple,” and others, may also be 
propagated by grafting on common stocks. Apple scions may 
be preserved like those of the Pear by burying in sand, and 
roots may be used for stocks, as in the case of the Pear, if 
other stocks are not to hand. It is very possible that a good 
supply of stocks might readily be obtained by planting cuttings 
of Apple, Pear, or Plum roots in rows in nursery beds. After 
grafting on loots, tie firmly and paint the junction with wax 
or mastic, then plant the roots and scions, only leaving one 
or two buds of the graft above the soil. “Apples,” says an 
American fruit-grower, “ may be root or collar grafted success- 
fully as follows : Seedlings grown on rich loamy soil, either one 
or two years old, are lifted when there is no frost in autumn, 
cleaned and stored in sand, in a cellar, and not so damp as to 
be liable to mildew. The scions should consist of the previous 
summer's growth. Cut them into four or five inch pieces, 
each having from four to six good, sound, fierfectly-formed 
buds. The lower end of each of these pieces should be cut, 
as in ordinary grafting, and the roots cut about four inches 
long. The* best piece is the one at the collar. At the upper 
end of each piece of root make a vertical cut upwards, forming 
a flat surface, into which, from the upper end, cut a slit forming 
a tongue, which will fit a corresponding slif previously made in 
the scion. With a little practice, any one can make the bark 
of the scion, and that of the root on the ends where the flat 
surfaces are formed, fit so dosely that the sap of the one can 
flow into the other and produce the granulation or healing i)ro* 
cess without failurei The fitting can be done so that the union 
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Will be quite strong ; blit the ^ 

best way is to tie witha str^^which hea Mm with 
hot grafting-wax Feiise» VmefiY Chmi^ #mf M grafted 
in this way, only the r^ ^ leA^ Joiiget^ an# only the 
collar cut used. Hie im k the proper care 

of the grafts. I have mm mM'eiKeemiihl by piking them 
upright in a shallow beX|%e|r one bm deeper than thq grafts 
are long, after dipping otte^halfof the roots into a puddle made 
of day and ftesh cow-dtmg, and hlling up with sand, leaving 
about an inch of the scipn above the surface. The boxes of 
grafts should then be mifid in a dark part of the cellar until 
frost is over and the ground is quite ready to receive them.” 
The Apple is the §nest and most universally useful of all our 
hardy Iruits ; and lackiim that great and much-to-be-hoped-for 
national garden, in whicS the rational principles of fruit-culture 
OOUid be practically taught to our artisans, and from which 
Scions or fruit-trees of the best kincft only could be distributed, 
let us hope that country gentlemen or clergymen will take, up 
the subject of fruit-culture, and distribute trees to the working 
population who have gardens in their vicinity, or teach them 
how to raise stocks and graft them for themselves. Here is a 
field of noble labour for the philanthropist ; and in the case of 
the country gentleman or landed proprietor who urges the cul- 
ture of fruit-trees in the gardens and allotments on his estate, 
it brings its own reward. Surely while it is remunerative to 
import Apples from America, and dessert Pears from France 
and the Channel Islands, it would pay to grow them at home. 
An Apple-tree will grow in any hedgerow in the kingdom, it 
requires little or no care after planting, and will pay at least a 
hundred per cent more than hedgerow timber-trees, which in 
many cases are of no value except for firewood. In Belgium 
the railway embankments are now utilised for fruit-tree culture, 
and it is questionable whether any ejass of faraiing or market- 
gardening is more profitable than fruit-growing for market, as 
carried out by such intelligent cultivators as Mr F. Dancer or 
Messrs Rivers. 

The Siberian Crab {Fyrus prunifolia) deserves the more 
close attention of fruit-growers and hybridisers for two reasons 
— vix, it vegetates very early in the spring and is singularly 
hardy in cdnstitution ] indeed, so marked is its power of resist- 
ing cold spring frosts that its blossoms rarely suffer, and a pr^ 
fuse crop of fruit is invariably produced. There are tWo well- 
marked forms — one bearing golden-yellow fruit the of 
Gooseberries, while the other bears smaller bnght wanet fruits, 
and is populariy known as the ^‘Cherry Apple. For oma- 



494 


GENERAL REVIEW. 


mental putposes^ and especially for planting on the margins of 
shrubbery borders or woodland walks, these trees axe singularly 
beautiful in spring when a mass of rosy-white flowers, and in 
autumn when laden with golden-yellow or crimson-scarlet fruits. 
This hardy Apple is well worth a trial as a stock, or its hardy 
character might be infused into other larger-fruited varieties 
by hybridising. The late Mr T. A. Knight hybridised the 
Siberian Crab with Golden Harvey, and the result was ‘‘ Sibe- 
rian Bitter-sweet” and “Siberian Harvey,” both worthless 
except for cider. Another cross with the Golden Pippin pro- 
duced another worthless variety named “ Foxley.” Mpre re- 


cently, however, a singularly handsome, highly-coloured vanety 
of excellent flavour has been raised by Mr Jennings in his qur 
sery at Shipston-on-Stour, from seed of the Scarlet Si " 
Crab or Cherry Apple. The seed was sown with no i 
of raising new varieties of fruit, but for stocks on 
graft the ordinary varieties of Apples. One of thgge 
sighs of fruit, Mr Jennings grafted it upon a 
stock, and from one of the trees so produced thJ 
obtained. 


The* parent tree from which the seed was taken Is growing 
in an ore hard consisting of such varieties as Ribston Pippin, 
Wyken Pippin, Blenheim Pippin, Margil, Hanwell Souring, 
and Pcarmain. That which is in closest proximity to it is 
Margil, and it is not improbable that this was the male parent 
(see ‘ Florist,’ 1870, p. 49, for excellent figure and description). 

Paul’s “ Imperial Crab ” is a handsome and prolific variety 
(see ‘ Florist,’ 1876, p. 13). It is a seedling raised by Mr R. 
Laing of the Twickenham Nursery, and is supposed to be the 
result of an accidental cross between the “Red Astrachan 


Apple ” and the “ Siberian Crab,” the two trees standing close 
together with interlacing branches. It first fruited about 1865, 
and was sent out by Messrs Paul & Son in 1869. Like the 
Siberian Crab, the tree is very ornamental when in fruit, and 
its produce is valuable for preserving in various ways. All 
these hybrids between P, malus and P, prunifoUa are very 
ornamental in spring when a mass of rosy flowers, and also in 
autumn when laden with crimson and golden fruit and bright 
yellow foliage. They should find a place in shrubbery borders 
and plantations everywhere. ‘ 

Rosa {Ros€s\ — A widely distributed and deservedly jwpular 
genus of flowering shrubs, found throughout Europe, Asia, and 
America. They are largely grown in India, Persia, and other 
Eastern countnes, and extensively used in the preparation of 
otto or attar of rosos, one of the most valuable of all -vegetable 
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y&x. Smrbomam^ aild Odii^^teipb mi garden^, 

hybrids itmunmhte awM^tfertitised 

vrith other vari^kt. IMmf 1K<m^ Ive raised 

in the Continentajl ei|ii|||M ^ hi this country 

many of the finest sht# wAi been obtained from seed 
At least fifty species Of tUam ife known, some of these— as 
Jl, PHg^f A itacima, JR, smfiervirem (ever* 

gieen), Ji. cMm, JR* H, moschata (Musk Rose), 

mi others*-^ing mtm beautiful from an artistic point of 
view then the Bourbons, Tees, Noisettes, Hybrid China, Hy- 

t Perpetu^, BoursSidt^ Climbing, and other cross-bred or 
h’ vinieties. For an extended account of the species and 
t 0 of Roses, see J. Lindley’s J^osamm monOgraphta ; 
kintal History of Roses/ with coloured plates ; W. Paul’s 
I Garden ’ (sfh edition) ; S. Hibberd’s ‘ Amateur’s Rose 
^ S, B. Hole’s ‘A Book about Roses;’ and ‘Cranston on 
the Rose.’ 


Roses are propagated on their n roots by seeds, layers, 
cuttings, or suckers; and on stocks by grafting in heat from 
November to February, or budding in the open air in June, 
July, and August. 

The stocks used for Roses are the \\ ild or seedling Brier, 
canina; the Italian wild Rose or Manetti, projiagated by cut- 
tings of the stem in July, August, and Sejitember , and cuttings 
of the roots at any season. Seedlings raised from cultivated 
varieties are often more vigorous than their parents, and make 
excellent stocks. Roots of the wild Brier planted in trenches 
in the spring throw up clean gro^ivth and make excellent stocks 
for dwarf Roses of all kinds, Rosa indica (China), or R, guaire^ 
saison of the French nurseries, is largely used as a stock for new 
vjtrieties, and answers well for grafting in heat. One and a 
half year old seedling Briers form excellent stocks for dwarf 
Roses. Mr R. Smith of Worcester propagates 30,000 to 
40,000 Tea Roses every season, by grafting them on Manetti 
stocks in heat The operation is begun in November, and 
maJiy of the plants flower in pots the following May. Stocks 
Of the Manetti grown in pots may be splice-grafted through- 
clut the Vinter and spring (see Grafting). Roots of the 
Mknetti, Dog-rose, or any other variety, may be used as 
stocks, and worked in heat in the winter or spring. Pieces 
4^16 5 inches in length, with a few young fibres, are best, 
and these can be crown or splice grafted and potted 
emee, after whidh plunge them in cocoa-nt(t ;^bm or tan^m 
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a gentle bottom-heat. Gradually harden off the plants vAitn 
the union is complete, and set the pots out of doors in May or 
June. An excellent plan is to dig up wild Brier roots in 
uary, and to cjit them in 4 to 6 inch lengths, reserving the 
pieces next the stem or root stock, and throwing the rest 
away, as these answer best; and roots are plentiful in every 
wood and hedge. Now Cut the scions with two or four buds 
each, and cleft or wedge graft them on the stem end of the 
roots, tie firmly with bast, give a coating with cold mastic to 
guard against damp, and the thing is done. If the roots are 
thin, never mind — whip or splice graft them. After grafting, 
plant them in the open ground, so as to just cover the graft, 
and then cover with three or four inches of sawdust. Try it 
yourself, and tell it to every one who loves the Rose. See an 
interesting paper on “ Rose Stocks ” m ‘ Jour, Royal Hort* Soc.’ 
(1850), vol. V. p. 70. 

— Some varieties seed freely, some only when artificially 
fertilised, and some not at all, owing to the suppressioh or 
change of their sexual organs. Crossing is performed as in 

other hermaphrodite flow- 
ers, by removing pollen 
from the stamens, to the 
pistil of another flower, /. 
M. Lacharme, a noted 
Continental raiser of new 
Roses, grows his seed- 
bearing Roses trained to 
a south wall. The first 
flowering is from isth 
April to 13th May, and 
is no good for seed, for 
the flowers are very full, 
little disposed to produce reproductive or sexual organs, 
and still less adapted for fecundation. It is necessary, there- 
fore, to restrain this first blooming, so as to arrive as soon 
as possible at the second flowering, which commences at the 
end of June. This latter blooming is best for fertilisation, the 
sexual or reproductive organs being better developed, owing 
the mere exuberant or vegetative growth having been expended 
in the first flowers ; and the genial dews of summer are a furthe? 
aid to fecundation. “Some growers,” writes M. lacharme 
“ practise artificial fertilisation, but I have little faith in it. Il 
is necessary that the specimens to be fertilised should be firoir 
ten to twenty years old to produce really good new kinds.” Il 
may be as w^ to not^ that, although M, Lacharme Bas an 
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i^btedly raised oi^ ipod-new Somm 1|itlmtl)li:vii% lesotted 
tm eitificjud feitilisatioii, it dcM* aot fbSat that tiliis 

did not -actiu^f aiaa«| and outs <f 1 m biW teediiDgs, 
« Captain ’* (aefife glTtX If A wS^VsH-that is, it 

U a cross between Perpetual 

and Tea-scented taoim^ ^lati di^tM i!Mr«»budB on the seed- 
bearing plants, and 0^ tilDim A ibir IMm (hips) to ripen, as by 
thissneans the seed Is better dtwekiped and produces a more 
‘’rigorous progeny. Gather the hips (see figs.) as soon as ripe, and 
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SOW the seeds at once either in boxes or pans of light sandy soil. 
The seeds may be placed in a cold pit or frame, or a bed can 
be formed in a two-light box and the seed sown thinly in rows. 
When the seedlings are fit to remove, transplant into nursery 
beds. All new varieties of Roses are not raised from seed, 
several having originated from bud or branch sports. A rosy 
pink sport from the buff-tinted Gloire de Dijon has been ob- 
tained by Mr A. S. Kemp, and several other instances are 
known. These are doubtless cases of reversion to one or other 
of their parents, as it has not been observed to occur except in 
the case of cross-bred or florists' varieties. 

The following varieties of Roses may be relied on as good 
seed-bearing parents in their respective sections, and pollen 
from any good flowers may be used to fertilise them ; — 

Roses * — ^Alice Leroy, Celina, Marie de Blois. 

French Roses * — Glory of Franre, Napoleon, Perle de Panachei. 

ifybrid China BU^i No. a, Brennus, Chfri^dol^ Fttlgsns, 

Ma go * Rosea. 

ffyMi Bomrbm R^set , — Charles Lawson, Coup d'H^b4, Paul Perrks. 
^ej^«r,ipHarrisoiiiL 
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Ayrshire Ruga, Rennet’s Seedling. 

Damask Perpetual Du Roi. 

Moss Petpetual White. 

Hybrid Perpetual Roses . — Annie Wood, Baron Prevost, Centifolia rosea, 
Charles Lefebvre, Dr Andry, Due de Rohan, Geant des Batailles, General 
Jacqueminot, John Hopper, Peter Lawson, Senateur Vaisse, Madame 
Charles Crapelet. 

Bourbon Roses . — Bouquet de Flore, Louis Odier, Sir J. Paxton. 

China Roses.-~]s\x^ Bosanqufet, Old White. 

Tea-scented Roses . — Many vaiieties seed fieely, but most of them require 
artificial heat to enable them to perfect their seeds well. 

* Comparatively few Roses have been raised in England, owing 
to an old idea that our climate is not suitable for raising seed- 
lings \ but this is a mistake. It may be difficult to obtain per- 
fectly ripe seed from the tender varieties; but this is not 
wanted, for seedlings from the kinds enumerated above will be 
far hardier and better suited to our climate and soil in every 
way than those raised in France under what are often erro- 
neously considered more ftivourable circumstances. Mr E.' Y. 
Teas, of the Cascade Nursery Co., Richmond, U*S., where 
Roses are a specialty, in a letter to the * American Agricul- 
turist,’ mentions that in April last he sent Roses by mail tb 
Honolulu, Sandwich Islands, and that they arrived safely, and 
have since grown well. 

Budding . — June is the month generally selected for budding, 
and in mild, showery weather the buds take best The opera- 
tion may be continued through July and August; but in the 
latter months select dormant buds— that is, such as will not 
push into growth until the following spring. Buds from the 
centre or upper part of the shoots are more floriferous than 
those from the base — ^that is to say, buds are. floriferous in 
proportion to their proximity to the flowers on the stem from 
which they were taken. Cut the buds (see Bud-grafting) with a 
clean, sharp knife, and insert them under the bark of the stock 
quickly, for much of the success of the operation depends on 
the inner bark of the stock and scion or bud being placed in 
dose contact when in a fresh and naturally moist state. The 
bud is then to be bound with coarse cotton, worsted, or i^bast 
matting, and will unite with the stock in a fortnight or three 
weeks, at which time they should be examined, and the ties 
loosened. In the spring following shorteh back the wild shoot 
or stock, as this induces the bud to push more vigorously; and 
when the stock has grown a few inches, cut the stock off close 
to the bud. 

Mr W. Paul gives the following instructions on prop^ting 
Roses in the ^ Florist ; ^ Grafting is usually done In wintSi aita 


^rm aud mvm whmL% m 

under glass. The Mahetti^ the DogHt^anA tideei^ainy tom^ 
mon Roses, may be used as slocks. 

ing, and crown-graltuiff see«t alike succe^Shd^j^i^ first of 
these is most commonly jpikclisid^ It ia unpOstant here that 
the scion or strange^te^ be of sdboot the same thickness 
as the stock, so th^ ihO ioner bhik of the scion can be laid 
exactly upon or in ccm^t isith'the inner bark of the stock. 
The two, When placed in contact, should be bound firmly to- 
gether, as in budding. It is best that the stocks be potted 
some months before required for use, in order that they may 
have become established m the pots. The stocks should be 
placed in a close house or frame, with heat, a fortnight before 
grafting, that they may be a little in advance of the scion, so as 
to yield a supply of sap to the scion from the first. When the 
eyes on the scion have shot an inch or so, the ligature with 
which it has been bound to the stock may be loosened, and 
after a time wholly removed. As the plants advance in growth 
they may be gradually brought into Contact with the open air.” 

Cuttings of Roses (see fig.) may be taken and rooted with Suc- 
cess in spring, summer, and autumn ; and by cuttings we obtain 
plants on their own roots. 

Where forcing is resort- 
ed to, cuttings may be 
taken off the plants im- 
mediately that the flow- 
ering IS over, and six or 
eight of them may be 
placed round a 48-sized 
pot, in sandy peat or 
loam, enriched by a 
mixture of leaf- mould 
or decayed manure. 

They should be set in Singleeytc%tiUngo/Rote. 

a close frame or house 

with bottom-heat, and be kept moist by syrinring. They will 
be rooted and ready for potting-off in about three weeks from 
the tiiAe they are taken. Place them singly in small pots, 
keeping them in heat until the roots touch the sides of the 
pots, when they may be gradually hardened and transferred to 
lari^r pots. This is the easiest and the quickest way of o^aifs*- 
ing Roses on their own roots, but according to my judgment 
it is not the best way. Stronger and better -constitutioned 
plants are obtained by taking cuttings from out of doors ear^ 
in autumn. Select well -ripened shoots, cutting them .into 
len^s of atK)ut three inches, and insert them in a*sandy soil 
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in a shady and sheltered situation, or under hand-classes out 
of doors. Het^ let them remain for a year, when'such as grow 
will have become good-sized, well-rooted plants, ready for re- 
moval to any part of the garden.” 

The following plan for rooting Rose - cuttings has been 
extensively adopted by Mr Rivers, who thus describes his 
method. ** About the middle to the end of September prepare 
your cuttings as follows : Take shoots of Roses full ef life, and 
vigorous, with, say, five leaves ; remove three of these, and leave 
two, cutting off the lower part of the cutting near the bud with 
a sharp knife ; then take pots four to five inches in diameter, 
and fill them to one-fourth their depth with decayed (a year 
old) cocoa-nut fibre, then place five or six cuttings round the 
inside of the pot, resting on it the lower ends, thrust through 
the fibre at the bottom of the pot, then fill up the pot with the 
same kind of fibre, and press it well down, A piece or two of 
broken pot should be put at the bottom of each pot for drain- 
age. 'rheir after-management is of great conscc|uence, for on 
that depends success, or the contrary; nothing can be more 
sim])le. Idace the pots of cuttings out of doors in full sun- 
shine, unless the autumn is particularly hot and dry ; they can 
then go in the shade for a week or so. They may stand in 
this exposure till the end of November, or even later if the 
autumn be mild ; and if in October the weather be dry and 
sunny, fhey should be sprinkled with water morning and after- 
noon, so as to keep the leaves fresh and tolerably green. At 
the end of November or middle of December, if mild (all 
depending on weather), the pots should be placed in a frame 
or cool greenhouse, and have plenty of air till they ^ forth 
their leaves and roots, when they may be potted or planted 
out. Formerly, as is well known, the cuttings of Pelargoniums 
were struck in heat with much trouble and often great loss ; 
they are now propagated after the method I have recommended 
for Roses with unvarying success. This is my Rose secret, to 
which the Rose world is most welcome. I may mention that 
Climbing Roses, Hybrid China Roses, the hardy Tea Roses, 
the Bourbon Roses, the hardy. Noisette Roses, and, above all> 
the Hybrid Perpetuals, are all amenable to this mode of pro- 
pagation.” Rose-cuttings taken off in summer with a bt^l 
of the old wood root freely in damp sphagnum moss, or in 
botUes of rain-water. Many of the rare old spdbies, sudh as 
ru^sa and others, may bo readily increased by mea^ of 
root-cuttings. 

A few years ago Mr Shirley Hibberd published a method of 
raising Roses on their own roots from eyes, which are cut from 
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th« shoots exactly as if for except woo^ 

cm with th« eyes. The 0f the bud Mofrihitii 0n, 

and the buds insetM toC belnir ikttmtSm of h 
cuttmg - pan, surfaced 
with sand (see fig.) 

Place them in a close 
shady case, and sprin- 
kle the l<iaves once or 
twice a-day with a fine- 
rosed watering-pot or 
Syringe. They callus 
and toot in about three 
weeks, and grow away 
freely,^ if carefully pot- 
ted off and placed in a Hud-cuttiugt^ k tut 

close fmme until well 

established. In the case of new or rare varieties, where a 
whole shoot cannot be spared as dL cutting, this plan is useful 
and safe. 

Layering is a very certain method of obtaining Roses on 
their own roots. Partially-ripened shoots may be tongiied, 
and laid in the earth or in pots, in sandy soil, about mid- 
summer, and will become sufficiently rooted to be separated 
and planted out by the autumn or spring, according to the 
soil, situation, and season. 

The following are the types or species from, which the more 
popular sections of garden Roses have originated 

pROV)(bM::E OR Cabbage, {■=. R. cenHf 6 lia\ Caucusus, 1596. 

Moss, . . . . {^ R. II musc0sa)t m 

Fr^ck, . . . R, mllica). Southern Europe, 15^. 

Hybrid China, . , R,induakyMda)yC\i\}Mi, 1789. 

Hybrid Bourbon.— T he Roses in this section are hybrids obtained i>y 
intercrossing R. gallua^ R. cenHfoHa^ and the Bourbon Rose. 

WjEliTE, • . . Rosa ailid). Southern Europe, 1 597. 

Damask, . . {zz R, damascena), Syria, IS 73 * 

Austrian Brier, . {=1 R» lufea), * Germany, 1596. 

Double Yellow, . sulphurea\ l^ant, 1029. 

Sweet-Brier, , {:=z R, ruMginosa), Britain. * 

Scotch, . « . (=: /f. spinosisstma), N. Britain, 

Climbing Roses. 

Ayrshire, . . ^ R, arvensis)^ Britain. 

Multiflora, . {zz R. China, iSrr. 

Evergreen, . , {zzR, semfervirms), S. Europe, 1699. 

Boursault, . . . R. alPina), S. Europe, 168^ 

BaNksian, . . . (:r .A?. BanksUiS^ China, I807. 

Macartney, . . . .A?. tracUaia)^ Chiiia.(?) 

Musk, .... (Xi R» moscAodg), IBombay, 1596. 
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Herbertt in alluding to the origin of tfee florists^ varieties or 
races of cultivated Roses, as long ago as 1837, obsep^es ^see 
^ Herb. Am.,' p. 362) : “ In the lovely genus Rosa I believe little 
has been done, except by accident and the necessary conse- 
quences of cultivation (see p. 95) and the approximation of 
species in gardens. The first Voided origind cross that we 
know was brought by Fraser from America, where it had been 
raised between the Musk Cluster and the ever-blowing Chinese, 
probably by accident, and having been sold to M. Noisette,, it 
has been made to bear his name, and being more fertile in 
France than in this country, it has become the parent of an 
extensive family of beautiful varieties. From this plant Mr 
Smith (of Surbiton) raised by impregnation with the yellowish 
Indian Rose a variety of some merit, but not a good ftpwerar 
under general circumstances ; and jRosa ru^a is understood to 
have been raised in Italy from the Ayrshire Rose, hy the pollen 
of the Chinese odorata^ but the fact is not authenticated ; and, 
if I am rightly informed, the great variety of cultivated Roses 
is owing rather to accidental than artificial admixture.” 

The Rose has been described by M. Roiiillard in the ‘Jour- 
nal de la Societe? Imperiale et Centrale d’Hortirulture,' vii. 
480, as one of the most complete and glorious triumphs of the 
French florists ; and, without a doubt, until very recently we 
have imported all our new Roses from French raisers. The 
rosarian’s heart has been gladdened over and over again by the 
productions of Descemet, Dupont, Cartier, Ecoff^, Desprez, 
Hardi, Vibert, Laffay, Verdier, Partemer, Margottin, Fontaine, 
Ducher, Lacharme, and many others, whose names are familiar 
wherever Roses are grown. Our own rosarians now, however, 
have a better opinion of our climate, and raise thousands of 
seedlings annually. Among those who have been successful 
in raising Roses in this country we may name Mr W. Paul, 
Messrs George Paul & Son, Mr Bennet, Messrs Cranston, Mr 
T. Laxton, Mr Ingram, Messrs J. VeitcK, and others. From 
the ‘Garden/ 1876, p. 149, we learn the following interesting 
details as to the parentage of English-raised Roses : — 

• “ In i860 a batch of seedlings was in existence at Cheshunt, 
some the produce of seed obtained by hybridising General 
Jacqueminot (H.P.) with the Hybrid Chinese Rose of that 
name. Two >ve»e sufficiently good to have been numbered, 
and proved to be respectively No. 8, Beauty of Vi^altham (Wil- 
liam Paul), and No. 12, Lord Clyde (Paul & Son), sent out 
res])ectively by these two firms. The careful watching of the 
unbloomed seedlings left at Cheshunt proved interesting, and 
of these some were good, but did not survive. In 1865 Duke 
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f>om these several Dute of Edhibuigh seedlings were select^ 
different from their parent^ iHd amongst others Re^polds Hole 
now a general ; Sultan of Zanzibar, a deep 

crimson variety of good mm ; and a very vigorous and very 
double Rose, which after being tested for five years has proved 
to be xitie ^ the best autnwml varieties yet produced : this 
was edibited at Nottrngham, under the name of Dr Hooker ; 
and 'fhe Shah, a Rose which gained fresh laurels last summer 
— ^all these have been deemed worthy of distribution. A third 
generation of Duke of Edinburgh seedlings from Reynolds 
Hole are now under trial, and may next season prove interest- 
ing. from ^Madame Victor Verdier has been produced a 
seedling with thorny wood, which, when shown last summer 
as Duke of Connaught, was generally admired, representing, 
as it does, a steady march towards scarlet. Lastly, amongst 
seedlings raised at Cheshunt comes Tea Cheshunt Hybrid. 
Besides the beds of seed sown, the contents of a few choice 
pods were raised in pots, and amongst them a few seeds of 
Madame de Tartas (1 ea), a bush plant of which grew beneath 
an overhanging roof-trained plant of Prince Camille de Rohan. 
The result was a singularly vigorous young seedling, showing 
clear traces in its leaves of its Tea Rose parentage. Without 
waiting for its flowering two plants of it were budded; they did 
not bloom the first season, but furnished shoots some 6 ft. 
long, which repaid the venture the ensuing year by giving two 
long flower-clad rods of a most distinct Rose, which by 1873 
was sufficiently tested to be sent out. It was named Cheshunt 
Hybrid, a name which denotes both its birthplace and charac- 
ter. It has won for itself a good report, and, owing to its gen? 
eral good qualities, will doubtless have before it, like Gloire de 
Dijon, a long career. Many other seedlings are under trial, 
and some, as John Bright, have been favou^ly noticed. Of 
Mr Laxton’s seedlings intrusted to Messrs Paul & Son's care 
to distribute, Annie Laxton perhaps holds the first place ; like 
Edouard Morren, it is a seedling from Jules Margottin. In 
Emily Laxton, to which a certificate was awarded last season, 
we have one of the most promising Roses in the section to 
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which it belongs. Prince of Wales (Laxton) is veiy dfeinct, but 
lacks vigour. Princess Louise, a variety obtained purposely for 
gaining the prize for a white seedling Rose which for some years 
appeared in the schedule of the York gala, is between Mrs 
Rivers and Madame Vidot, and is, singularly enough, one of the 
freest-flowering true hybrid perpetual Roses we possess. It may 
not be out of place to state that M. Lacharme, starting with the 
white hybrid perpetual Louise Darzens, has gone on bringing 
forward an increasingly beautiful series of white hybrid perpetual 
Roses, among which may be named Boule de Neige and Perle 
des Blanches. M. Guillot P^re has also followed a strain in 
the same way, beginning v-ith Victor Verdier, Comtesse d*Ox- 
ford, and others of similar character.” 

The beautiful climbing Devoniensis was raised by Mr George 
Foster of Oatland, Devonport, and is a seedling from Yellow 
China, fertilised with pollen from Yellow Noisette Elinthii. 
Mr rince gave fifty guineas for it, and sent it out by the 
thousand, and even now it is one of the best of all climbing 
Roses. 

Rubus {Raspberries and Blackberries ). — A well-known genus 
of, for the most part, hardy plants, natives of Europe and 
America. The British Rubi are well known to botanists, and 
owing to natural cross-breeding, the forms of these are so variable 
and numerous that it is next to impossible to define species 
with certainty. The Raspberry {R. ideeus) and the Blackberry 
{R.fruiicosus) are the most useful for their fruits, and numerous 
improved or selected seedling forms of the latter are largely 
grown in America, and are well worth culture in our gardens 
here at home. Some of the ornamental species are very beau- 
tiful. R. b^orus^ or whitewashed Bramble, is very ’distinct, 
its stems being white ; hence its popular name. It bears yellow 
Raspberry-like fruits of tolerably good flavour. Raspberries are 
readily multiplied by division; and it is curious as an example 
of a herbaceous shrub, if one may be allowed the term, its 
woody stems d3dng down annually. Seeds germinate readily, 
and should be sbwn as soon as npe. Blackberries root freely 
from layers; indeed the points of ^e shoots naturally take root 
wherever they touch the earth. Both Raspberries anc| Black- 
berries may be increased readily by root-cuttings. Dig up lihe 
plants to be proi^gated late in autumn, with the roots that 
can be secur^. Cut the roots into pieces about two inches long^ 
and place them in alternate layers with sand or fine moss in a 
box. Place the box in a cool cellar to prevent growth ; keep 
the sand or moss moderately damp. E^ly in spring the cut^ 
tings will have well-devdq>ed budk Plant them out.in drifib 
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in rich gf^nd two inches If wcti c^i^tedt they will 

make good plants by autumn. 

An interesting account of crOiMired and seedling Itaspberries, 
accidentally raised by Mr ThOMS Rivets between the ^*Rlack 
Raspberry” and the Ohio Rits^bitry*iiihich is a seedling variety 
of the Blackcap (jRudus ^dktm$aSs)^ k given in the * Gardeners’ 
Chronicle/ 7867, p. 5 16^ 517^ Thom iiriMed seed of these cross- 
breds^ hundreds of ^ants were misedi and these, besides vary- 
ing much in habit and vigour, bore ted summer Raspberries ; 
jred, pink, flesh-coloured) am white autumnal sorts ; and yellow 
summer and autumnal vatkdes, and smaU-berried black autumn 
Raspberries of enormous grOw^« 

In the ‘London Journal of Botany/ 1873, P* is a very 
interesting paper on the origin of kudus tdms or common 
Raspberry, by M. F. W. C. Areschoug. This botanist states 
his reasons for believing that this plant has descended from 
some simple-leaved species, native of Japan, which has spread 
eastward over North America, and thence to Europe. From 
the same paper we learn that and R. pseudo- 
idceus are real hybrids, pro^pced between R, idmis and R. 
easius, Mr J. Anderson-Henry has raised hybrids between R, 
biflorus and R. idcBuSy the last-named being the seed-parent, 
but the seeds so obtained failed to vegetate (see p. 165). 

One of the most handsome ornamental-flowering species is 
R, odoratus^ which grows 3 — 4 feet in height, and bears large, 
bright, pink, Rose-like flowers among its deep tnlobed leaves. 
It was brought from North America in 1739 (see ‘Bot. Mag.,’ 

t- 323)- . . . 

Rubus arcticus^ or Dwarf Bramble, is a charming little creep- 
ing Alpine shrub, found in Europe and North America. It 
has ternate leaves, bright rosy flowers, the size of a silver six- 
pence, and is little over a foot in height. Its fruit is used 
m jellies and conserves in Sweden, and is said to be delicious 
(see ‘ Bot Mag.,' t 132). 

Bpinsa. — ^A well-known genus of herbaceous plants and 
shrubs, principally natives of the temperate parts of the world, 
some of the most beautiful species coming from China, JapaU, 
North India; two species — S. ulmaria, or “Meadow-sweet,” 
and 5. filipendula^ or “ Dropwort” — are natives of this country^ 
£ palmata^ S. japonka^ S. vmusta^ S. aruncus, and others, aiw 
weU-knowB perennial herbaceous species; while S, Fortuneit 
prmifolia, S. hella, S. tomentosa, S, lAndkyana^ and others, 
are be^iutifid shrubby kinds. The first-named group may be 
piop^ted by seeds sown in pans in a cool frame, or by careful 
division in the autumn or spring. Herbaceous cuttii:^ of the 
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shrubby species root toletably well in a close layers 

are also successfiiL 

S^ima {Exocorda) grandifiora is a handsome shrubby species, 
rather difficult to propa^te even from herbaceous cuttings. 
The readiest way to multiply this species is to graft cuttings of 
the partially-hardened wood on thick pieces of its own roots, just 
as is commonly done in the case of Wisterias, Tecomas, Petr^ 
Ipomseas, Dammaras, Keteleeria Fortunei, and many other 
rare and beautiful shrubs or trees from which fertile seeds are 
not procurable for the time being. Grafting is best performed 
in a close frame or case in a genial temperature of about 6o^. 
If this method is adopted we may soon hope to see this beauti- 
ful plant, and many other of the shrubby Spiraeas, more plenti- 
ful in our gardens. 

Many hybrid varieties of Spiraea have been raised by Mr 
Willison of Whitby, S. palmata being used as the seed-bearing 
plant, crossed with S. japonica. Most of these hybrid plants 
have pinnate leaves, and white, pink, flesh-coloured, or rosy- 
tinted flowers. 


The Clematis, Peony, and Anemone Family 
( Ranunculacea), 

A well-known and widely-distributed natural order of plants, 
found in most temperate countries, and represented in our 
gardens by many beautiful species and varieties of Anemone, 
Clematis, Ranunculus, Hepatica, Trollius, Hellebore, Aquilegia, 
Delphinium, and Peony; and in our fields and ditches by 
“Buttercups” or wild species of Ranunculus. The 'flowers 
generally in this family resemble the flowers of some species of 
Rosacese in form, and in having numerous stamens and clustered 
fruits, something like those of Blackberries ere they become 
ripe and succulent. The number of the carpels varies consider- 
ably, from one to three as in the Peony, to twenty or thirty as 
in the case of Ranunculus. All the species are easily fertilised 
artificially, although, from the excessive number of stamens, 
some little care and skill must be exercised in emasculating 
the female or seed-bearing flower. The aitificiakimprovements 
made in this order are numerous — ^beautiful forms of Clematis, 
Peony, Delphinium, Anemone, Hellebore, Ranunculus, and 
Hepatica — but a vast field is stiU open tp the intelligent hybrid- 
iser, who may, by blending the forms already accidentally^ 
culturally, or designedly obtained^ with pure and distinct species 
of their respective or other closdy-rel^ed genera, fix new and 
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toots having on many occasions been miaUken for those of 
Horse-radish. A.firox is Osed in North India as a poison for 
mpws^the poison, which il^obtained flom the roots, being of 
remarkable virulence and acmty when infiised into the blood. 
Readily multiplied from seed or by division. 

Anemone»-^A very attractive group of hardy, tuberous-rooted, 
herbaceous plants, natives of southern and temperate Europe, 
America, North India, and Japan. One species, A. nemorosa^ 

Wood Anemone,” is native, and might possibly be much im- 
proved by crossing it with some of the more showy kinds from 
the Mediterranean region. All are readily projiagated by care- 
ful division of the roots or tubers in the autumn, rei)lantmg them 
in a nursery bed or border in a rich, sandy, and well-drained soil. 
A,japonica and its varieties may be quickly increased to almost 
any extent by root - cuttings planted in light sandy soil, and 
placed in a close cool frame, or on a very slight bottom-heat 
not above 6o°. Possibly A, vitifoha and other allied species 
may also be increased in this manner, and certainly this re- 
mark applies to all the tuberous-rooted kinds, such as A, blanda^ 
A, alpina^ A./ulgms, A, coromna, and others. The florists* 
Anemones are varieties of A, coro?iaria and A, steliata (A, hor- 
tensis) (see ‘ Bot. Mag.,* t, 123). A, narcissiflora is a very 
chaste white-flowered species ; and A. japonica^ with its seminal 
varieties or “ sports,** is a very noble hardy plant. A. blanda 
and A, apennina are beautiful spring-blooming kinds, bearing 
light -blue flowers, both easily propagated by cutting up the 
fleshy tubers. By crossing the spring - flowering kinds with 
the autumn bloomers, an intermediate race might possibly be 
obtained. New florists* varieties are readily obtained by sav- 
ing seeds from a bed of good sorts, which should be sown as 
soon as ripe in a cold pit or frame ; or they may be sown in a 
warm, sheltered, sandy border, and allowed to remain until 
they bloom. 

Mr Gordon raised numerous hybrid Anemones tw^ty or 
thirty years ago in the Chiswick garden between A. japmka 
and the Him^ayan A. vitifolia^ which were crossed redjwo- 
cadly; and while some beautiful seedlings resulted from 
union when A* japonUa was made the female or seed-bearing 
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parent, the reverse was the case when pollen from A. japonica 
was used to fertilise A, vitifolia. 

The Hejiaticas are referred to the last-named genus, and are 
very beautiful spring-flowering plants. H, triloba is the plant 
so often met with in cottage gardens, and its seminal varieties 
are white, rose-coloured, blue, lilac, or purple. These plants 
are dwarf and very profuse bloomers, and might perhaps be 
yet further improved by crossing the single-flowered varieties 
with some of the larger-flowered spring-blooming Anemones. 
H. au^ulo^a is the only other species, and of this there are only 
two varieties, differing mainly in the size of their flowers, which 
are of a delicate lilac colour. They are readily propagated 
either by division or by seed, as in Anemone. 

Aquilegia {Columbines). — A genus of American, European, 
or Asiatic plants of elegant habit, bearing blue and white, 
purple, scarlet, or yellow flowers. A. vulgaris is variable in 
colour (as, indeed, are nearly all the species), and is a native 
of this country. A. aurea^ an American plant, bears showy, 
long-spurred, yellow flowers. A. glandulosa is one of the finest, 
having large blue and white flowers, this having been intro- 
duced from Siberia in 1822. Most of the species are natives 
of Siberia and the Altaian Mountains. They are readily pro- 
pagated either by division or by seed, which is freely produced. 
A. canadensis is distinct, bearing scarlet and yellow flowers; 
and this might give a permanent race if crossed with M. blanda^ 
M. glandulosa, or some of the finest seminal forms of A. vul- 
garis. These flowers are quite hardy, and so distinct in form 
that one would like to see them further improved, either by 
seminal variatibn and selection or by carefully hybridising the 
finest species and varieties. Even in a state of nature these 
plants vary much in the size and colour of their flowers, and 
It is probable that there are but few true species among them. 
Aquilegia hybrida is a party-coloured seminal form, said to have 
accidentally originated in considerable quantities among seed- 
lings of A* canadensis, and may possibly be a hybrid between 
the last-named species and A. vulgaris. The colour of its 
flowers is purple and white, with bluish spurs. M. LemUre 
mentions a case in which a seedling plant, very nearly re^M* 
bling A. blanda, was produced in the garden lof M. Yersc]^- 
felt, presumably by the accidental intercrossing of A. kplocms 
with a variety of A. vulgaris. Seed should be sown on a warm 
sunny border in autumn or as soon as ripe. Sow thinly, sq that 
the young plants do not overcrowd each other, and most of them 
will then flower either the first or second season. Gaertner 
remarks that the seeds obtainable by fertilising A. atnpufpurea 
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with A, canadensis^ A. vufgaris^ and A, glanJbdmj are of vari- 
able degrees of perfection and number. 

Clematis. — A very graceful group of climbing,' heibaceous, 
or shrubby flowering plants, thanks to the intelligence 
and perseverance of hybridiac!!», bi^ fiur to become one of the 
most popular in our garden^. The species are found through- 
out Europe, and a few are indigenous to America, China, and 
New Zealand, while a few more are tropical. 'The herbaceous 
section may be propagated by careful division in the spring, just 
before they commence to grow, or herbaceous cuttings may be 
rooted with f:are on a gentle bottom-heat protected from drought 
by a bell-glass or c/ccAe, The shrubby kinds may be propa- 
gated very readily by hexbat^ous cuttings made in heat, or the 
short laterals may be taken off and rooted under a c/ocAe after 
the base has commenced to harden. Examine the roots very 
carefully, and if you can cut off an eye with the least bit of root 
attached to it, put it into heat, and by next autumn you will 
have a capital plant for outdoor planting. All the Jackmannii 
section will easily multiply in this way. The scandent or 
climbing kinds are propagated from layers of the current year's 
shoots in autumn, or by grafting on the roots of the commoner 
kinds. The roots should be introduced into a heated case a 
few days before they are required for use, so as to vivify them, 
as these should always be in a more quickened state than the 
scions to insure a maximum amount of success. The opera- 
tion is best performed in May; but clever operators do not 
much mind at what season they propagate in this way. Scions 
should be formed of the current year^ growth, taking care to 
leave three or four leaves upon them. Clean pieces of root, 
three or four inches in length, are best, with plenty of fresh, 
young, growing fibres at the end. Cleft or splice grafting pe 
alike successful, taking care to make clean cuts, rfter which 
tie carefully, anoint with liquid wax or cold mastic, and pot 
in light rich earth, and then place the pots and grafts in a 
close case on a gentle bottom-heat After the grafts have 
taken, gradually harden oflT. The common blue Spanish Cle- 
matis forms good stocks, and these are generally attainable in 
most gardens. Where seedlings are grown, these, if found to 
be worthless as new varieties, may either be grafted or in- 
arched with good knowb varieties. Seed mjr be readily ob- 
tained by careftilly crossing varietiei^ or varieties with spmes, 
in which way some striking results might doubtless be obtained. 
The Clematis is easily propagated by saving seed from the best 
of the new hybrids, some of which produce fertile seeds very 
freely* The following are good s^-parents: C ‘^Albert 



510 


GENERAL REVIEW. 


Victor,” “ Lady Londesborough,” “ Mrs J. Bateman,” “ Lmnd 
Londesborough,” ^ Miss Bateman,” Siamishiii azurea grandt^ 
fiora^ JmkmannUi vUicelh^ lanuginosa^ and others. Seeds 
sown in autumn as soon as ri|)e, in a warm pit on a slight bot- 
tom>heat, germinate the following spring. Seedlings flower 
the first or second year from seed. Gather the seed as soon 
as ripe in autumn, and either sow at once or keep it in a dry 
place until the spring. Sowing as soon as the seed is ripe is a 
good practice ; and for this purpose shallow boxes or pans of 
moist sandy earth are best. Sow thinly on the surface, and 
cover very lightly with fine soil, after which place the seed-pans 
in a warm pit or stove until the seeds vegetate, after which use 
great care in watering, and place them in a dry, airy, and sunny 
position near the glass. The seedlings may be potted as soon 
as fit to handle, and grown on to the flowering stage, as quickly 
as possible. If any variety turns out to be a decided improve- 
ment, grafting is the best and quickest way of multiplication. \ 
A glance at what has been effected in this genus will be inter- 
esting to the cultivator or hybridiser, and also enable him to 
avoid doing work that has been done before. One of the 
oldest of all known hybrid Clematis is C. Hendersonii, which 
is presumably the result of a cross effected in 1835 between 
the Spanish C, viticella and the Hungarian C, integrifolia. 
The Japanese species a])pear to have varied very much in their 
native country under cultivation; but whether this had been 
brought about by culture, seminal reproduction and selection, 
or hybridisation, we cannot say; yet we know that M. von 
Siebold, the Japanese traveller, introduced several beautiful 
forms of C. patens^ a plant also known as C. cceruka or C. 
azurea in books and garden!. In 1850 a seminal variety was 
raised by M. Tulon of Libourne, this being recorded in the 
‘ Flore des Serres ’ for the same year. One of the first hybrid- 
isers in this country who set out with a definite £pid inteUigent 
object was Mr J. Anderson-Henry, who, in 1855, crossed C. 
patens (azurea grandiflora) with C. lanuginosa^ a laige and 
beautifiu blue-flowered Japanese plant, the result being a large 
lavender-flowered variety named C. regina. Messrs Jackman 
& Sons, of the Woking Nurseries, set to work, in 1858, by 
crossing C. lanuginosa with C. Ifendersmiii and C. vitkella afro- 
rubensy the result bein^ the production of C. Jaskmannu and 
C. rttbro-violaceay exhibited in 1863, as being two of the most 
distinct hybrids. A large number of varieties, however, resulted 
from the first sowing, and among others the following: C. 
viticella pallida^ C, vitkella Mooreanay C. vitkella ametAystimiy 
C Prince of Wales, C. ruMla^ C. magniiica^ C. Alexand^ and 
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kinds; C. Mrs J, ti Storey, CiLady 

Bovill, all greyish bhie% ^Nbapodi together 

with C Sir R. Napier, 0 Moore, in 

which the purple sepals toee efiiietod in tone the long 
white stamens. A Mr Tontobend, piopagator to Mwrs Jack- 
man until iS6a, went to live at Hotns^, and he sowed 
prmously*hyhridised seed soon after Christmas 1862, some of 
which bloomed in iSdg, and some the year following. The 
following were exhibited in July 1864 at Regent’s Park; C 
lanugimsa viebuea^ dark ptu^e; C. Januginosa atropurpureis^y 
dark violet ; C. lemM^as 9 ffoilandiiy violet, with a reddish bar. 
Next year the following were exhibited : C Miss Brad- 
don, lilac-purple, pale bar; C, Aurora Floyd, violet, pale- 
whitish bar ; C\ Lady Audley’s Secret, lavender ; C. Souvenir de 
Cardinal Wiseman, reddish, pale' stripe; and C, Rev. Canon 
Oakley, pale lavender-purple. All Mr Townshend’s varieties 
seem to have gone out of cultivation. MM. Simon-Louis, of 
Metz, claim to have been the first in the field in improving the 
Japanese Clematis; but Mr Henderson, then of the Pine- 
Apple Nursery, Mr Anderson-Henry, Edinburgh, and Messrs 
Jackman, had raised hybrids prior to 1861, the date at which 
they claim to have obtained their hybrid C, splcndidula. These 
zealous raisers originated many fine seminal varieties, as well as 
hybrids. C, splendidula was the result of a cross between C, 
lanuginosa and C viticella grandijlora, and was sent out in 1863. 
C. fulgensy a seedling from the same parents, appeared in 1865, 
and C, perfecta in 1867 — ^the fii# a narrow-sepalled red flower, 
the last a white variety. 

One of the earliest of Continental hybridists who raised new 
large-flowered Clematis was M. Briolay-Goiifon of Orleans, who 
in i860 obtained C. aurdianay a well-formed porcelain-blue 
variety, by crossing C. lanuginosa and C patens. This was 
sent out in 1865. Another Continental raiser, M. Rinz of 
Frankfort, originated C. Francofurtensis ; M. Lemoine of 
Nancy, C. lanu^nosa candidcy C. lanugimsa niyeay C. Otto 
Frcebel, and, of a more recent date, C, Lucie Lemoine, a double- 
flowered form of the C. Fortund and C. J. Gould Vcitch type*^ 
M. Catr^ of Troyes sent out, among others, C. Gloire de 8t 
Tulien and C. Imp^trice Eug^ie ; and M. Dauvesse of 0 ^ 
leans sent out C* Jeanne d’Arc, and C. RmauUii emrukagtatth 
dsfiara. M. Modeste Querin originated C ModesUs and C. /irr- 
tmraa ijiMdd, both belonging to the Cl JaskmamU and Cl 
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viticeUa race* C. intermedia rosea and C. dipers^olia ceerulea, 
both belonging to the shrubby section, were raised by MM* 
Bonamy Frferes ; and M. Lemoine raised C. erecta^ a double- 
flowered form of the herbaceous group. Messrs Cripps & Sons 
of Tunbridge Wells have raised many very large-flowered and 
valuable varieties from C. lanuginosa^ among which we may 
note C. Lady Caroline Neville (1866), C. Mary Lefebvre, and C. 
Madame Van Houtte (1867) ; and numerous fine varieties of a 
more recent date, including C. tunhridgensis^ C. Star of India, 
and others. Mr Noble of Sunnydale, Bagshot, has originated 
some fine forms by crossing C. Standishii and C. lanuginosa^ 
the parents of C. Gem, which in size, form, and colour of flower 
closely resembles Mr Anderson-Henry's C. reginee lanu- 
ginosa X C, patens), Mr Noble*s hybrids were raised from C 
Standishii^ C .Fortimei^ and C, Sophia, with C, lanuginosa ; the 
two latter being the seed-bearing parents, and the result is a 
sturdy and hardy race, bearing large richly-coloured flowers* 

Some of Mr Anderson-Henry’s more recent seedlings are of 
marvellous size and substance, especially C, Lawsortianay C. 
Henry iy and C. SymesianOy which, the raiser sap himself, 
‘‘ belong to the lanuginosa type, Clematis lanuginosa being the 
seed-bearer, and C, Fortunet the male parent. Some of the 
seedlings, also in Messrs Lawson^s hands, flower early ; but 
others, to which group those announced and which are men- 
tioned above belong, do not bloom before August, and go on 
till November or later. In fact, I have them under glass flow- 
ering now (January 18). 

“ As to size, they average from 4 or 5 to 8 or 9 inches in 
diameter, but this last size is the extreme : a bloom of C, Law- 
sonianay a large-flowered vrfiety, has indeed attained 
inches. 

“As to the colour of the flowers, there is something to me 
wholly inexplicable in all this lanuginosa-Fortutui brood ; for 
while the seed-bearer, ( 7 . lanuginosuy has pale-lilac flowers, and 
C Fortuneiy the male parent, has pure white semi-double blos- 
soms, those of some of their progeny deepen into blue or azure, 
banded sometimes with darker shades, in which a tint of rose 
comes up. How they should have any shade of blue at all, 
and still more how they should have darker«haded bands, is 
utterly unaccountable to me from all the experience I have 
had, unless I should be right in an assumption which has been 
forced upon me, — namely, that C Fortunei is a white-flowered 
seedling variety of a blue-flowered species — ^perhaps of C. John 
Gould Veitch — these being, so far as I can remember, much 
alike in their general habit, foliage, and inflorescence, even to 



tfir semi^Quble HieWctk^na 

d<Mibt, the more vigoro«ift in imd U iMm ili icmrs 

larger and more mviM tlim of C 
quences, natural enough. 1 IMfi tighA.iii'tina assumption: 
just as occurred in the wluttm^ed^a^^ sport from the 
lovely blue«flovrered ne^er had the vigour 

of the original form. My theoly ^ thsi the sport will some- 
times retrogress, t had proof of this in that same white Saivia, 
the seeds of which I sowed, when the seedlings wentrback into 
the species, but had dowem of a paler blue. In this way I 
think I can account for many of those varieties already put 
out, derived, 1 assume, from much the same parentage as 
mine, having the size, colouring, and banding all so different 
from their parents ; for in all my efforts with this tribe — and 1 
began with it, 1 believe, first in this country, the seeds of my 
hybrid, C. repna{C, azurea grandiflora x C*. lanuginosa) having 
been sown in 1855, long before C*. Jackmannii^ the next, I 
think, in order, was heard of — in dll these efforts, and I have 
been working on it ever since, I could reckon with some confi- 
dence as to the colours to be produced by crossing, till in this 
last case I felt bewildered. Now it is very notable that though 
a white-flowered sport may go back in its seedlings to its orig- 
inal blue-flowered species, tlic white may be fixed, or, at least, 
reproduced in the offspring. Hence I have from seeds of the 
same head not only the blue and azure flowered varieties above 
noticed, but the pure white or creamy-white C. Henryi^ and 
others not yet announced. 

“ As to the number of the sepals, these vary even in the 
same group. In that just noticed (lanuginosa-Fortunei)^ there 
are generally six to eight in eacl^ flower. To my taste these 
should stand out straight from the disc, neither incurving nor 
reflexing.” 

A purple variety of Clematis flammiila^ which it is proposed 
to distinguish by the name of C, flammula roseo-purpurea, has 
been raised by Mr G. Jackman. Several plants have been 
observed in a bed of transplanted seedlings of the sweet-scented 
Clematis, which had been raised from seeds ripened in conti- 
guity to plants of some of the purjfle-flowered forms of C viti- 
cella. The novelty has, indeed, quite the appearance of being 
an accidental hybrid between C. flammula and C. xnticellay 
though in regard to free vigorous habit of growth, abundance 
of flowering, and strongly-marked Hawthorn-like fragrance, it 

* Every cultivator of the Clematis should see Moore and Jackman’s 
‘The Clematis as a Garden Flower,’ from which many of the above his- 
torical remarks have been gleaned. 
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partakes most strongly of its mother-parent, flowering also at 
the same season — from the middle of July onwards. This will 
be a fine acquisition amongst hardy climbers, and will be wel- 
comed not only for its well-marked purple colour, but also for 
its delicious perfume. It is quite unlike the fragrant C. caruka 
odorata both in habit and flowers, being a true Flammula in its 
growth and leafage. 

A dwarf variety of Clematis viiicella^ named nana^ was raised 
at the Paris Museum. Its flowers resemble those of the species, 
but are larger, and of a rosy lilac. The plant is only from 16 to 
20 inches high, and is not only very floriferous, but perpetual- 
blooming. In fact, its shoots as they are developed are termi- 
nated by flowers, in such a manner that the plant is almost 
constantly provided with them. This dwarf Cl viticella^ ob- 
serves M. Carrifere, shows us how new characters appear — con- 
sequently how sj^ecies are forrAed. Proceeding from a climbing 
plant which flowers but once, this is dwarf and not climbing,^ 
and its flowers are brought forth in succession during the 
summer. 

C. viticella^ var. venosa^ is a hybrid variety which originated 
in French gardens, and is interesting as an illustration of that 
sudden development of certain unsusj)ected characteristics, of 
which Mr Meehan and others have given examples. This 
plant was grown in French gardens for twenty years, and during 
all that time was never known to bear seeds, when all at once 
one plant out of several bore a copious supply of fertile seeds, 
the other individuals remaining barren as heretofore. This 
singular fact should teach us to hesitate before pronouncing 
any hybrid or seminal variety to be sterile (see ‘Re\'ue 
Hort.’) 

In the ‘Gardeners’ Chronicle,’ 1844, p. 587, the advisability 
of crossing the different species of Clematis is pointed out by 
Professor Lindley, from whom in all probability some of the 
earlier hybridisers of this genus took the hint. In the article 
cited, this distinguished philosopher says : Clematis will cross 
most readily^in the following order — i. C, Flammula, vitalba, 
and cylindrical 2. C, florida, azurea, viticclla, balearica, and 
montana ; but there is no apparent reason why they should not 
all also intermix in skilful and patient hands^” 

There is yet an ample field, not only in improving the cross- 
bred forms now known, but especially in originating new races. 
The folloi^ing species, among others, are worth improving : C. 
calycina — this plant was introduced to our gardens in 1783 (see 
‘Bot. Mag.,’ t. 959), and bears four - sepalled, creamy -white 
flowers, spotted with purple, among elegantly-divided leaves. 
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C montana is a very beautiful hardy plsht, bearing white 
flowers very profusely, and it can be forced r6ad%^ grown in 
ppts. C cirrhosa . — This is a Spai^ winter-blodmng plant, 
quite hardy, and has been Cultivated since 1596. It has 
pretty creamy-white or pait^yeUow^flowerd, borne in axillary 
clusters among the ovate^ serrate, mrgreen leaves (see * Hot. 
Mag.,* t 1070)* At Glasnevin this plant flowers in the open 
air from November until February, hence it ought to be in- 
valuable to the hybridiser. C. iniegrifolia is a distinct species 
from Germany, with four-sepolled floWers of a deep-blue colour. 
It would be most useful for hybridising with other allied 
species, or crossing with modem varieties (see ‘ Hot. Mag^* 
t. 65). 

DeljMninin* (Larkspurs ). — A showy genus of hardy annual 
or herbaceous plants, principally natives of America, Southern 
Europe, and Northern Asia. They are represented in our 
gardens by D. grandiflorum^ a large-flowered, deep-blue-flow- 
ered plant introduced from Siberia in 1816. Of this there are 
several rosy, white, purple, and double-flowered forms. D. 
chinmsey also blue, introduced from China in 1818. D. 
sibericuniy and others from which our modem varieties have 
originated. D. consolidum is a native of England. The annual 
species are readily propagated from seeds sown in March, 
while the herbaceous kinds may be propagated from division 
of the roots, or by autumn-sown seeds. All the herbaceous 
varieties are readily propagated from cuttings during the spring 
and summer months, and this method may be ado])ted to 
increase desirable seedlings. Numerous beautiful hybrids 
and seminal varieties have been raised in gardens, and few 
blue - flowered plants arc more^ stately or useful for early 
summer blooming. D. ambiguum is said to be a hybrid be- 
tween D. (latum and Aconitum napellus. Delphinium formo- 
sum is a garden hybrid, although it reproduces itself from seed 
as truly as most species. It was raised by the late Mr C. 
Moore, nurseryman, East Dereham, Norfolk. D. nudlcaulc, a 
rather weakly-habited plant, bearing red or scarlet flowers, 
might be used for hybridising some of the robust-habited vari 
eties, such as D. formosum^ D. belladonna^ the last being one 
of the most lovely of all blue-flowered plants. Numerous 
double-flowered varieties have . been raised in Continental 
gardens, D. Keteleerii (see ‘Florist,* 1874, p. 73) being one of 
the best. Mr Thomas Ware of Tottenham has also raised 
numerous improved forms, and these form fine pot-plants for 

* See Parkinson’s * Paradisus in Sole,* p. 277-279, for figures and dc* 
scriptions of old kinds. 
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exhibition in the spring and summer months. D. ajacis, a 
Swiss plant introduced in 1573, bears pink flowers, and is 
one of the parents of the annual section of Larkspurs,” D, 
cashmirianum is a new Indian species, bearing large purplish- 
blue flowers, and this plant is well worth the attention of 
hybridisers. 

Helleborus. — A genus of ornamental plants, principally of tem- 
perate Europe and Asia. One of the best-known plants in our 
gardens is If. niger or “ Christmas Rose,” which has glossy digi- 
tate foliage and either white or pale rose-coloured flowers. There 
are several seminal varieties in cultivation, and by crossing these 
with some of the hybrids already obtained in Continental gar- 
dens, a more beautiful and more highly serviceable coloured 
race would doubtless result. As a winter-blooming plant, the 
above-named species is very useful, as it can be grown without 
any attention except a hanilight placed over it to prevent its 
delicate flowers becoming splashed by heavy rains. All the 
species are readily multiplied by dividing the fleshy roots in 
the autumn or spring. The common FI, niger and its varieties, 
including H. niger maxinius, are easily propagated by cuttings 
of the root taken off in July or August, and inserted either in 
pans of rich earth in a cool frame or in open-air beds. Helle- 
bore-seeds grow so freely when sow n in the open ground, and 
are so freely produced, that Mr H. N, Ellacombc says, “1 
never attempt to grow Hellebores from seed, but 1 have often 
hundreds of self-sown seedlings of different sorts.” Many 
beautiful hybrid Hellebores have been raised in the Berlin 
Botanic (harden by M. Sauer, the late curator. These were 
the result of a cross effected between FT, gnttatus, Braun, 
which grows near Tiflis on the southern slopes of the Caucasus, 
and FF, purpurascensy a Hungarian species. Two forms of 
this are found on the western Caucasus, the darkest-coloured 
variety being called H, colchicus by Dr Regel, and the paler 
one is known in Continental gardens as FI, abchdsicusy and was 
the one used in crossing with H, guttatus. The result was a 
series of rosy,*white, purple, brown, or creamy flowers, all more 
or less spotted or streaked with carmine, red, or deep purple. 
Seed was saved from both parents, and flowered four to five 
years after it was sown. M. Sauer improved his seedlings by 
selection, and sowed seeds from the finest of the first batch, 
which produced still more handsome flowers, and some of 
these were afterwards crossed with H, officinalis hy M. 
Bouch^. M. Heinmanxl of Erfurt has also raised beautiful 
pew hybrids from the first-named parents (see ‘ Card Chron.,* 
1874, i. 118-480, ‘Florist,’ 1875, p. 161). 
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Fsonia* (Peony ), — very beautiful group of large-growing 
hardy shrubs or herbaceous plaats^ the latter native of l^urope, 
while the shrubby or “tree’\Peonies iP, »$outan\ as they 
are popularly called, were fitM introduced from China in 1789. 
Numerous varieties are gmwn by we Chinese and Japanese 
gardeners, it having been one of their favourite flowers, to- 
gether with the Chrysanthemum, for ages. The varieties of 
the herbaceous section seem to have originated from P, aibtftora^ 
a very variable plant, introduced from Siberia in 1548, and P, 
officinalis^ also a variable European species, introduced at the 
same time* P. tenuifolia has very finely cut leaves and rich 
red flowers, and was introduced from Siberia in 1765. It 
seems a pity that the numerous noble-habited, bright-coloured, 
and deliciously-perfumed varieties of P, moutan should be so 
little grown in our gardens, as with a little protection during 
the winter and spring they form 


noble bushes on the lawn or plea- 
sure-grounds. All the herbaceous 
species and varieties are readily 
propagated by careful division in 
the autumn or early spring, or 
from seed. The Chinese tree var- 
ieties may he propagated by layer- 
ing, ringing, or girdling the stem 
below each node or bud, so as to 
facilitate the production of roots. 
Cuttings root freely in bottom-heat 
in the spring, or young shoots may 
be grafted on herbaceous roots in 
the spring or summer, in a close case 
or frame (see engraving). It is a 
mistaken idea that grafting is abso- 
lutely necessaiy, and one that has 
prevented manyamateurs from pro- 
pagating their own plants. New 
varieties may be raised from seeds 
of the semi-double-flowered kinds, 



Root-grafting the Tree Peony, a, 
scion; stock; Ct the same ready 
for tying. 


which should be sown in autumn 


as soon as ripe, or in early spring, in boxes of light rich 
earth placed on a gentle bottom-heat until they germinate, after 
which a greenhouse temperature and light airy position 
the glass is best It would be interesting to raise hybrids 


* See Parkinson’s * Paradisus in Sole,* p. 34L and figures on p. 343, 
of kmds grown in old English gardens in 1629 ; and * Trans. Linn. Soc.,’ 
xii. 24S, for a monograph of the species. 
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between the Europe^ and Chinese varieties, and a hardier 
race of the latter might possibly be originated in this way. 
P, mouian and its innumerable rosy, white, pink, fawn, and 
blush varieties are so lovely and fragrant that we have few 
spring-blooming plants which can compete with them for con- 
servatory decoration, and they force very readily. Numerous 
seedlings have been originated in Continental gardens, and as a 
decorative plant we feel sure this might be so improved as to 
be second only in beauty and fragrance to the Rose itself. 
The three first plants introduced to European gardens were 
P, moutafi, P. papaveracea or poppy* flowered, and a rose- 
scented variety P, {moschaid) rosea. M. Verschaffelt was one 
of the first to hybridise these flowers, his ^‘Alexander II.** 
being the result of a cross betw^een P, papcrveracea and P. rosea. 
M. van Gert also, a Belgian florist, originated several fine 
forms, one of the best being “ Triomphe de Gand.” ‘‘ Accord- 
ing to M. Lecoq, the varieties of the “herbaceous** section 
originated from /*. {edulis) fragrans, P. albiflorOy and P. sinensis. 
M. Lemon commenced to hybridise these plants so long ago 
as 1828, and obtained numerous fine forms, and after his 
death the work was continued by M. Lemon fils, M. Jaques, 
and M. Gu^rin-Modeste. The following lists of the best 
varieties in each section will be useful to planters and hy- 
bridisers • 


Tree Peonies {P. moutan). 


Alba grandiflora. 

lilacina. 

plena. 

Arborea. 

Atropurpurea. 

Beauty of Canton. 

Candidissima. 

Carnea pleno. 

Dalacheii. 

Doncklaaui. 

Dr Bowring. 
Elizabe^th. 

Emperor of China. 
Glory of Shanghai. 
Grand Due de Bade. 
Jewel of Chusan. 
Lactea. 

Lilacina. 

Madame de Vatry. 
Moutan. 

Ocellatnm. 

Osiris. 

Parmentierii. 


Papaveracea. 

fiore alba-pleno. 

rubra -pleiio. * 

Phcenicia flore-pleno. 
I^urpurea. 

violacea. 

Robert Fortune. 

RolHssonii. 

Rosa mundi. 

Rossuformis. 

Rosea. 

Samarang. 

TrioVnphe de Vandermade. 

des Flandres. 

Gan>l. 

Malines. 

Unicolor purpurea. 
Versicolor plena. 

Victoria. 

alba. 

Violacea purpurea. 

plena. 

Zenobia. 
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Hekbacbous Fbonies. 

{P. eduHSf P. aiHJhr(h P* P* 

Alba superba— white and pink, Lllacina^Hgligt rosy lilac. 

Anemoneflora cameo-tindta^ftMy Madme Calotwosy purple and 
white. whRft* 

Atrosanguinea — crimson purple. Madame Margottin — rosy pink, 

Auguste van Gert — rosy purple marked with purple. 

and white. Madonna---deep rose. 

Candidissima — white or straw Mrs Hartnell — rose-pink. 

colour. Prince Charles — ^rosy puiple. 

Carnea maxima— flesh-pink. Ihilcherriraa — French white. 

Centifolia rosea— rose and white. Purpurea — crimson purple. 

Due de Cases — rosy purple. The Queen— creamy white. 

Eugene Verdier-^rosy ptnk. Tricolor plena — rose-pink and 

Jeanne d*Arc — pink and white. iVhite. 

Leoni-^flesh-pink and white. 

Peonies are very variable plants even in their wild habitats, 
and the original state of P, moutan is unknown. The last- 
named plant is the parent of numerous lovely forms, and has 
been assiduously cultivated by Chinese gardeners during the 
last fourteen centuries. It is said to be a native of the moun- 
tains of Northern China. The following are some of the early 
forms grown in our gardens : — 

Pmonia anomala , — A cut-leaved plant from Siberia, bearing 
bell-shaped, bright, rosy flowers. Like P, tenuifoliay it is of 
elegant habit, and might be useful in cross-breeding. (See 
‘Bot. Mag.,’ t. 1754.) 

P, albiflora^ introduced in 1784, has white flowers, and ap- 
pears to be a very variable plant Its flowers are very fragrant. 
(See *Bot Mag.,’ t 1756.) 

P, edulis^ var. sinensis . — A showy, double-flowered, rosy, 
crimson-flowered plant, very fragrant, and supposed to be 
distinct from P. moutan. (See ‘Bot Mag.,’ t 1768; see also 
P, pibensy t. 2264, and P. moutany t. 1154-) 

Pceonia officin^is ^Bot Mag.,’ t 1784) is an old plant, 
and was common in Parkinson’s time, since he observes that 
the double sort sometimes produces ripe seeds, which, being 
sown, bring forth some single and some double flowers. (See 
also P. hunrilisy t 1422, and P. dauricay t. 1441*) 

P. tenuifolia is figured in the same work, t. 926. 

Jtammculiu (Buttercups).--^\^ is a laige genus of annual^ 
perennial, or aquatic plants, R. asiaticus being the type of the 
florists’ or Turlkn Ranunculus, once highly popular, and stiU 
often met with in gardens. This species is a hati^ of the 
Levant, and is said to have been introduced prior to 15^. 
The blood-coloured variety, “ sanguinca,” is a native of Syria ; 
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while the fine -leaved form^' “ tenuifolius,” a Vhite- flowered 
variety, hails from the meadows and mountains of Greece. 
The Dutch florists raise numerous seminal varieties annually, 
and grow the roots for the English market. Selected seed from 
richly - coloured flowers should be sown as soon as ripe in 
pans or boxes of light sandy earth, and placed in a light cool 
pit or frame to germinate. Seeds sown in autumn as soon as 
gathered, vegetate better than when kept until the spring; and 
this is true of most other hardy flowers. 

^raminetts is a distinct and beautiful species from pas- 
tures or meadows in S. France and Italy. It has glaucous 
grass-like foliage, and rich, golden-yellow, semi-double flowers. 

R, platanifoluhgraminms^ an interesting hybrid, was raised 
in the Botanic Garden at Brussels in 1820, its parents being 
R. platanifolius and R, grammeus (see ‘ Ann. des Sciences Phy- 
siques,’ t. viii. p. 352). Natural or wild hybrids are known to 
exist between R. bulbosus and R. acris^ and also between R. • 
bulbosus and R. poly ant hemus, (See ‘ Bot Zeit.,’ Nos. 30-35, 
1876, for observations on wild hybrid kinds of Ranunculus ^ Epi- 
lobiumSf Nympkcea, Cirsiuvi, Arctium, Hicracium, Verba scum, 
Lamium, Rumcx, Carex, Salix, Alopecurus, and Calamagrosiis,) 


The Buckthorn and Ceanothus V kmhY {Rhamnacece), 

A small group of hardy or half-tender shrubs found scattered 
over nearly the whole earth’s surface, while in our gardens they 
are represented by Buckthorns — one species, the Red Buck- 
thorn, Rhamnus hippophac, being a very pretty, red -berried 
shrub ; and also by several species and numerous seminal vari- 
eties of Ceanothus, the latter for the most part having been 
raised in Continental gardens. Propagated by seeds sown in 
a cold frame, or the tenderer kinds on a gentlet bottom-heat. 
Layers, root-cuttings, and grafting are also successful methods 
of propagation. 

Ceanothus \Red-root\ — Rhamnaceous shrubs nearly allied 
to Euonymus. They are much grown in Continental gardens 
as ornamental-flowering plants, grafted on the stems or roots 
of C. americanus, which may be readily raised from seeds, 
layers, or cuttings. M. Baltet recommends cleft-grafting in 
March and April Pieces of the root having fibres at the 
end, the scions are simply tied on with bast and then planted 
out in od^n-airbeds, so as to cover the junction with soil Root 
or stem grafting in January and February in a propagating 
case, or under glass in a gentle bottom-heat, is also Successful 



th:e mangrove fai ^ ily . 

In selecting portions of Toot for stoeiHbe carefol to pitoserve 
the fibrous roots at the end, dip the leaves of the scion 
through the middle (to prevent imdoe evaporation and con- 
sequent flagging), place tht grafts under iiockes or frames ; 
the union of the parts is inAve or six weeks.” — Baltet, 

M. May, in the * Revue Hozttcole,^ recommends for market 
purposes grafted plants of Ceamthus^ which form specimens of 
great beauty. Young plants, with stems as thick as a goose- 
quill, are taken early in autumn as stocks, and these aie 
grafted the following summer. Very beautiful blue and rosy- 
lilac varieties have been raised from seed in French and Bel- 
gi^ gardens. 

HM. Simon^Louis Frhres, Pkntihres-lcs Metz, have been 
successful in raising numerous rosy and blue flowered seminal 
or hybrid forms of CeanothuSy two of the best of which are 
figured in ^ UHorticulture Beige’ (vol. i. No. 2, p. 25). 
C, marke Simon is a bright, rosy^flowered variety, and C. bleu 
celeste is, as its popular name implies, a cerulean blue. The 
last-named was sent out in 1873, and its rosy congener in 1867. 

C. azureus latifolius is a hybrid of Continental origin, 
having been raised from C, americanusy fertilised with pollen 
from C*. azureus (see ‘ Gardeners’ Chronicle,’ 1864, p. 579 )- 

For a full account of the American genus Ceanothus, see a 
valuable paper read before the American Academy of Arts and 
Sciences by Mr S. Watson, and subsequently published in the 
‘ Garden,’ vol. vii. p. 29. 


The Mangrove Family {Rhizoplioracece). 

Trees or shrubs, for the most part natives of the coasts of 
tropical countries, where they root into the mud and send 
down roots from the branches — thus, like the Banyan, 
spreading rapidly, and forming dense thickets, — so dense, 
indeed, as to prevent due ventilation ; hence Mangrove-swamps 
are known as the most unhealthy places in tropical countries. 
According to Lindley (see ‘Veg. King.,^ p. 726), “ Mangroves 
are readily known from every order to which they can be use- 
fully compared by their very curious habit of germinating, 
while the seeds are still attached to the branch which bears 
the fruit. The radicle and club-shaped crown of the root 
gradually lengthen until they enter the soft muddy soil ; or, if 
too high, they drop, and, fixing themselvfes in the muddy bot- 
tom, immediately strike root at one end, while leaves unfold at 
the other,” 
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The Rue Family {Rutacea). 

A group of .small trees, shrubs, or herbaceous plants, princi- 
pally natives of South Europe and the Cape of Good Hope, 
some of our greenhouse species of Boronia, Correa^ and 
Eriostemon being natives of New Holland. The principal 
genera besides those just named are Calodendron^ Admandra, 
Barosma^ Dictamnus^ and Ruta (Rue). Nearly all the species 
require artificial fertilisation to insure the production of seed 
in cultivation. This is, however, but seldom resorted to, as 
nearly all these plants are readily multiplied by cuttings or 
layers. It does not appear to be generally known that the dif- 
ferent species of Eriostmon succeed well grafted on the strong- 
growing species of Correa as stocks ; and Correa cardinalis and 
one or two others form more bushy and floriferous plants when 
grafted on C, alba than when grown from cuttings on their own 
roots. Plants for stocks should be struck from cuttings, and 
as soon as they are rooted they can be splice-grafted in a close 
case. Several pretty varieties of Correa have originated in our 
gardens from seed. Boronia Drummondii alba is a pure white- 
ftowered plant, raised by Mr W. Smythe, then of Elmham Hall 
(hardens, Norfolk, some time about 1867. It is the result of a 
cross effected between Boronia Drummondii and B. pinnata^ 
both of which bear pink flowers. B, Drummondii was the seed- 
bearing plant, and the hybrid resembles it, except in the colour 
of the flowers, 

Correa {Native Fuchsias), — A small genus of Australian 
]ftants, represented in our gardens by one or two species and 
several seminal or cross-bred forms. I find no records of 
hybrids, although these plants appear to have been much im- 
proved soon after having been introduced to cultivation. The 
following varieties are seminal ones: C, “Brilliant,” C “Caven- 
dishii,” C. “cardinalis,” < 7 . “delicata,” C, “Jardin d^ Hiver,” C, 
“ magnifica,”C. “ Ne Plus Ultra,” C, “ speciosa ventricosa,” and 
others. Eriostemons struck from cuttings in a gentle bottom- 
heat form excellent stocks on which to graft these seedling va- 
rieties of Correa, and especially such as do not flower freely on 
their own roots. Numerous seedlings, varying in colour from 
white to crimson, were raised by Mr Gaines prior to 1848. 

Eriostemon (Australian May), — A small genus of white- 
flowered shrubs, represented by £. amcenum, E. buxifolium^ E, 
intermedium^ E, linearifolium^ E, neriifolium^ E, pulchdluniy 
E, scabrumy all well-known greenhouse plants. They strike 
tolerably well from cuttings of the young growth in heat ; or 
cuttings grafted on their own roots succeed w^ell. 
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The Willow anx> PoPtAA Family {Satim^^ 

A small group of catkin^jeariiig trees, repre- 

sented in our gardens and woods bytjpiumerous forms of Salix 
(Willows) and Populus (Poplars). They are natives of nearly 
all northern countries. The male and female dowers are borne 
separately \ and in the case of the Willow, numerous natural 
hybrids have been from time to time produced. Many of the 
species and forms are much valued by the basket-maker, and 
the wood of Willows is valued for turnery. Seeds of both 
Willows and Poplars grow readily sown as soon as ripe in open- 
air beds of moist earth. Both genera are remarkable for ^eir 
rapid growth, and they may be readily multiplied by cuttings 
of the young shoots inserted in beds of moist earth in mild 
weather during the autumn or winter months. I.arge branches 
or truncheons, four or five feet length, root freely if driven 
into moist earth, and Willows are frequently so propagated for 
fences along brooks and rivers or other water-margins. 'Fhe 
natural hybrids or cross-bred varieties of Willow to be found in 
Britain are wellnigh innumerable, the variations (like those of 
the British Rubi) being in many cases abundantly evident to 
the eye, but it is quite impossible to describe them in an intel- 
ligent manner. Loudon enumerates over 250 varieties as being 
cultivated in his time. Willows and Poplars grow so freely from 
cuttings of the branches, even of a considerable size, that grafting 
or budding is rarely resorted to. The Weeping Willows, how- 
ever, are often budded on the Common Willow or S, caprea as a 
stock ; and the White Poplar, Black Poplar, and Aspen form ex- 
cellent stocks for their sub-varieties and alliefs. In budding Wil- 
lows, when the stocks are slender, bend them so as to bury the 
ipserted bud in the soil for a week or two, as this assists the 
union : some bandage with moss instead. 


The Horse-Chestnut Family (SapMacea). 

A group of trees and shrubs, principally confined to the 
tropics, especially of South America, India, and Africa. None 
are wild in Europe, the most northern type being the Horse- 
Chestnuts in North India, Persia, and North America, It is 
curious to note that while many plants in the order are poison- 

* See Wichura’s Observations on the Hybridisation of Willows, ‘Jour. 
Royal Hort. Soc./ 1866, vol. i., p. 57. 
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ous, others, as the Litchi^ the Lougan, and the Rambutan, are 
in India and China much valued as delicious fruits, and these 
are produced by different species of Nephelium, The Horse- 
Chestnut (y£scu/us) and the North American species of Pavia 
are best known, but the following genera are represented in 
our gardens : Cardiospermum^ Paullinia^ MelianthuSy Greyia^ 
Sapindusy Cupatuay and Koslreuteriay and several others, in- 
cluding Xanthosceras. X, sorbifolia is a low and veiy strik- 
ing ornamental-flowering tree, rivalling the Pavias and Horse- 
Chestnuts in beauty (see ‘Garden,’ viii. 524). Root-cuttings 
of this plant grow freely, every little piece forming a plant. It 
would be interesting to know whether this plant cannot be pro- 
pagated by grafting on the roots or stems of Koelreuteria pani- 
culatay or on either Pavias or Horse-Chestnuts. 

Melianihus niajus is readily propagated by cuttings of the 
root - stock or lateral growths, having a heel of old wood at 
their base, and rootr- cuttings are also successful. Greyin' 
Suiherlandii (see ‘ Bot. Mag.,’ t. 6040) is a scarlet-flowered 
shrub, something resembling Melianihus, but with simple 
leaves. This plant may be propagated from cuttings of the 
partially - hardened young growth or from root - cuttings in a 
genial bottom-heat of 70° to 80°. This plant, albeit a showy 
one, flowers so seldom in cultivation (unless starved nearly to 
death), that it is worth while trying whether it cannot be grafted 
on some other Sapindaceous plant, with a view to restricting its 
vegetative or leafy growth. 

JEbcuIus {Horse-Chestnuts), — ^The Common Horse-Chestnut, 
,/E, hippocastanuniy is well known as one of the most distinct 
of all our shade trees, w^hile as a flowering tree it is unsurpassed. 
A noble avenue of these trees, nearly a mile in length, exists in 
Bushy Park, near Hampton Court Palace, and these present a 
most attractive sight when in full bloom. It is supposed to be 
a native of Asia and Northern India. Another species, &, ohio- 
tensesy is not uncommon in North America, where it is known 
as the “Buckle,” and there is a variety of the Common Horse- 
Chestnut which bears soft rosy flowers. It is one of the easiest 
of all forest-trees to propagate, as it bears enormous quantities 
of seeds, whichr germinate freely if sown in trenches as soon 
as they fall from the tree in autumn. Like' most other trees 
raised from seeds, it is liable to vary greatly in both leaf and 
flow’er, but any particularly good or desirable form may be per- 
petuated by shield-budding on seedling stocks in June and 
July. Cleft-grafting close to the ground in March also suc- 
ceeds ; and flute-grafting or crown-grafting in April, either as 
dwarfs or stand^ds, succeeds well. The “Scarlet Horse- 
Chestnut ” belongs to the allied genus Paviay most species of 
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which genus succeed well on the Common fioise-Chestnut as 
a stock (see Pavia), 

In the nurseries of M, Scipioo-Cochet, at Suisnes, is a Chest- 
nut-tree of unusual aspect, ^r^senting characters intermediate 
between those of the Comiiioh Hor^-Chestnut hip- 

pocastanum) and the Red Chestnuf (-/:£. rubicuftda\ but so 
mixed up that it is difficult to say to which of these the tree 
is most nearly related. M. Andr^, consequently, in the ‘ Re- 
vue Horticole/ proposes to call it intermedia. The 
tree is of medium size, and of erect, pyramidal form, like 
the Horse-Chestnut, but has shorter wood. The leaves are 
like those of the Red Chestnut, with five oval -cuneiform, 
acuminate, coarsely dentate lobes, having sharp teeth. The 
flowers form a compact irregular thyrse, the calyx being rose 
and green, the petals yellowish white, the two upper ones 
spotted with yellow at the base, passing to salmony rose, and 
the stamens having bearded rosy filaments. The capsules are 
sometimes quite smooth; sometimes, and more freciuently, 
bristling with projecting points. 

This curious tree came from a seed of the Red Chestnut, 
sown about 1843. As it is well known that the seedlings of 
this tree are very variable, M. Andrd inquires whether in this 
we can trace the result of a fertilisation with the widely-spread 
White Chestnut, or the first stages of a reversion from the Red 
Chestnut to the Horse-Chestnut. 

Pavia (Pavias). — A beautiful group of North Americ^ or 
Japanese trees, most of which bear erect panicles of white or 
yellowish flowers, and distinguished from Horse-Chestnuts “ by 
having a smooth, not prickly, capsule.” Several varieties of P, 
rubra, or Red-flowered Chestnut, are ^own in our gardens, 
where it serves for grouping, along with the white-flowered 
Chestnut, just as pink Thoms are contrasted with the Common 
Hawrthom. P, flava has veiy beautiful orange-yellow and browm 
foliage in autumn ; and P, macrostachya flowers in August in 
London gardens as a low*growing tree, and its numerous ele- 
gant spires of white flowers render it a most attractive object. 
P, discolor is also well worth more general culture. The Pavi^ 
may be propagated either by seeds sown in the open air in 
spring, or by cuttings or layers. In some nurseries it is usual 
to graft or bud these plants on seedlings of the Horse-Chestnut 
as a stock ; and M. Baltet recommends shield-budding with a 
cross incision in July, or cleft, flute, or crown grafting in March 
and April. The buds at the base of the scion branches do not 
break so readily as those in the centre ; so the latter ought to 
be selected, and the ends of the shoots are crown-grafted, to 
economise the scions. 
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The American Pitcher-Plant Family {Sarraceniacca). 

We have here a curious group of herbaceous plants, all 
natives of the North American bogs, if we except Heliatnphora 
nutans^ which is found in Guiana. They are represented in 
our gardens by about a dozen species and varieties of Sarra- 
cenia or Side-saddle Flowers,” and by the rare and beautiful 
Californian Darlingtonia, which, like the Sarracenias, has a 
hollow inflated petiole, narrow at the base, and widening as it 
nears the apex ; and the petioles, or “ pitchers,” as they are 
popularly called, are well known to entrap insects in large 
quantities. All the species are propagated by offsets or by 
carefully dividing established plants ; but a still surer method 
is to cut the root-stock up into small pieces, sowing them like 
seeds in a genial bottom-heat of about 70“ Seed is readily 
obtained from strong-flowering plants by cross-fertilising the 
large five-lobed umbrella-hke stigma of one individual with 
j)ollen from other flowers, and the seeds so obtained should be 
sown as soon as rij)e on the surface of a finely-prepared seed- 
pan, after which treat it exactly like seeds of Chinese Primulas. 
The most distinct species of Sarracmia are Drumniondn^ 
S, flava (a variable plant), S. rubra^ S, psittacina, and the com- 
mon Huntsman’s Cup,” S, purpurea (see ‘ Bot. Mag.,’ t. 840). 
Grown in spongy peat and living sphagnum moss, these plants 
and the Darlingtonia are very attractive. It would be interest- 
ing to know whether hybrids bet^^een the last-named plant and 
the genus Sarracenia can be obtained. Natural seedlings of 
the last-named vary considerably; and I remember seeing a 
plant in the Holloway Nursery in 1873, exactly intermediate 
between S, purpurea and S, flava. We have two well-authen- 
ticated hybrid Sarracenias, and there is yet a wide held in this 
genus for more honours to be won. 

S, Moorei is a hybrid raised by Dr D. Moore of Glasnevin, 
between S, flava fertilised with pollen from S, Drummondii^ 
and is exactly intermediate between the two parent plants. 
The plant grows eighteen inches to two feet in height, and 
bears purple flowers (see *Gard. Chron.,’ 18^4, p. 702). 

S, is another hybrid of great interest, and was raised 

by Mr Stevens of Trentham, It is the result of a cross be- 
tween .S', purpurea and .SI flava^ and in habit of growth 
resembles the last-named with the red veins of the other parent 
(see *Gard. Chron.,* 1874, p. 738). 

.S Williamsiiy an intermediate which originated in the Hoi- 
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loway Nursery* In speaking of these two^ket-neoied plants, 
Mr Thomas Moore observes: “These two pkats have the 
same parents — namely, S fmfurm and they 

are so different in aspect, |iFe have i^le doubt the crosses 

were made the reverse Mr S(evens’s plant more nearly 

resembles iS. purpurm^ tlmugh it an erect habit, since it 
combines the bulging form and purple veining and coloration 
of that species* Mr Williams’s plant, on the other hand, has 
a greater resemblance to S. fiaita, being larger and erect, 
less coloured, with a largie lid, but having the pitcher more 
broadly winged, and in this respect approaching its other par- 
ent These hybrids are plants of very great horticultural 
interest.” 


The Saxifrage Family (Saxi/ragacca). 

A small family of herbaceous "plants, princij^ally natives of 
Europe, the majority being found in cool mountainous districts, 
where they grow in dense patches, or occasionally solitary. 
They are represented m our gardens by numerous forms of 
Saxi/raga. Propagation is easily effected in the case of the 
gregarious species 
by careful division, 
while nearly all the 
kinds seed freely, 
and the seeds ger- 
minate readily sown 
in pans of sandy 
earth in a cold 
frame, or where 
they are to remain 
in sheltered niches 
of rockwork or on 
old retaining walls. 

It is singular to observe that the stamens of some of the Saxifrages 
vary in length, and also in the period of their full development, 
as in TropiBolum^ and each stamen bends over in the direction 
of the stigmas when the pollen is ripe, as if to favour self-fer- 
tilisation; but of this we need better proof. Some of the 
species — as 5. megacea, S, nepaknsisy S. pyramidalisy and others 
— are of noble habit, bearing a showy spire-like inflorescence 
two or three feet in height. Nothing appears to have been 
done in the way of hybridising species of this genus; so 
that here is an untrodden path for some intelligent ^venturer. 
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The Australian Pitcher-plant {jCephalotus foUicuhris) is one 
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of the most singular plants in the order, and is easily propa- 
gated by careful division or by root-cuttings. 

The Snapdragon and Linarta Family ( Scrophulariacea). 

A group of showy-flowered annuals, herbaceous plants, 
or shrubs, distributed nearly all over the world, from the 
coldest regions in which the vegetation of flowering - plants 
takes place, to the hottest places within the tropics. In 
North America they are said to form a 36th of thd flowering- 
plants,, and in the middle of Europe about a 26th. In 
our gardens we have the following genera : Broivallia^ 
Brunsfehia^ Salpiglossus^ Schizant/iuSj Calceolaria ^ Verdascum, 
Scrophularia^ Celsia^ Alonsoa^ Linaria^ Antirrhinum^ Maur- 
andia^ Lophospcrmum^ FhygeliuSy Parclonmia, Chelone^ Pent- 
stetnony LeucbcarpuSy DiplacuSy MimuluSy Torentay Sihthorpiay 
Buddleia, DigitaliSy Veronicay Gerardiay PediculariSy Sanchezia^ 
and others. Nearly all the Figworts bear an abundance of 
fertile seeds, and these germinate readil)^ if sown in light 
sandy earth. The hardy kinds, as DigitaliSy PentsiemoHy 
Cheloncy and others, may be best treated as biennials. ^ 
PhygehuSy Pawlowniay Calceolariay Sancheziay Brunsfelsia 
(Franciscfea), Browalliay and other shrubby or semi-shrubby 
kinds, root freely from cuttings, of the young or partly - har- 
dened growth inserted in a close case, and these sdso may in 
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maiqr cases be multiplied by sewn in beji^ ot bf layers, 
M. Porcher (see ^Du Fuchsia/ 4th ed. p. ai) men* 
tions a hybrid between PiviSmetfm i(/Maria and the W^ter* 
betony, Scrophulafia As is well known, there are 

several natural hybrids bKl|reen ^ spedes of the first< 
named genus. V. nfgr^^1^iU§aria is a hybrid between V. 
nigra and F. hhxttdria^ and was discovered by M. Diny near 
Sdilestadt. % 

Antirrhinum (Snapdr(jmfi).^k genus of ten or fifteen 
species of annuals or sub*riitubby plants, natives of the Medi- 
terranean region, a few being found in C^ifomia. A, majus is 
the best known in gardens, its seminal forms bemg innumer- 
able. As a plant for clothing old stone walls or dry stony 
banks, this plant has no equd. All the species seed freely, 
and the seed germinates readily sown in autumn or as soon as 
ripe. Any desirable form may be perpetuated by cuttings of 
the young lateral growth. It would be interesting to know 
what results would follow if A. Idtifoltuniy which is a native of 
S. Europe, was used along with A, stailum and A. asarina for 
crossing with the common improved forms of A, majus. Very 
interesting results might possibly be obtained by hybridising 
some species of Linaria with this reciprocally. Antirrhinums 
have of late years been much improved by careful selection, 
and we have now several races, and some of the most showy 
kinds have been named, these being perpetuated by cuttings. 
A variegated-leaved Antirrhinum which originated in the gar- 
dens at Mellerstain, Berwickshire, is interesting, as plants raised 
from cuttings of the variegated growth have withstood the 
frosts of winters (1873-74), having assumed the form of shrubs, 
while the ordinary green-leaved varieties were killed. 

Buddleia (Buddldas). — A large genus of American, Indian, 
and S. African plants, represented in our gardens by the purple- 
flowered B, Lindleyana, the orange-flowered B, globosa^ and 
others. They are readily propagated by cutting;s of the 
ripened wood or of the roots. Seeds are sometimes pro- 
duced on warm dry soils, and these germinate readily, sown 
as soon as ripe in pans of rich light earth, and placed on a 
shelf near the glass. Buddleia intermedia (see ‘ Revue Hort./ 
P- * 5 *) is a hybrid between B. curviflora and the well* 
known B. Lindkyana^ and it is singular to notice that although 
ftie first-named species was the seed-bearing parent, the off- 
spring, in habit of growth and colour of flower, mor^ closely 
resembles the male parent, B, Lindleyana. B. curviftora seeds 
very freely, hence is a good female parent, but Lindleyana 
rarely produces fertile seeds. 
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Calceolaria {Slipperworts), — k well-known genus of per- 
ennial herbaceous plants or shrubby evergreens, principally 
natives of Chili and Peru, one species, C. Fothergilli^ being a 
native of the barren coast of the Falkland Islands. C. Jiori- 
hunda^ a yellow-flowered species, is one of the hardiest in the 
group, and was introduced in 1843 from the Andes of Quito, 
where it is found at an altitude of 10,000 to 11,000 feet. C. 
scabioscEfoha is quite hardy in some gardens, where it becomes 
naturalised as an annual. It was introduced from Chili in 
1822, and, though not so showy as some others, might be valu- 
able for hybridising purposes on account of its hardy character 
and elegant habit. C. amplexicaulis^ a pure, yellow-flowered, 
tall-growing species, introduced from Peru in 1845, still cul- 
tivated in gardens in its pure state as a bedding -plant C. 
Fothergilli was the first species cultivated in this country, having 
been introduced so early as 1777, and this was followed by C. 
corymbosa, C. integrifoha^ and its narrow-leaved variety, angtistt- 
foha^ and C*. scabiosafolta^ all introduced from Chili in 1822. 
All the species may be projiagated freely, either from cuttings 
of the young herbaceous growth, or from seeds sown in a gentle 
bottom-heat either as soon as ripe in autumn or early in the 
spring. Seed is saved from bright-coloured, well-shaped varie- 
ties, and fifty well-grown plants produce about i oz. of seed, 
this being worth about ;^io. Seed for summer blooming 
should be sown in August in well -drained pots or seed- 
pans : cover the drainage with fibrous loam, and fill up with 
fine light sandy earth; water with a fine-rose watering-pot, 
after which sow the seed, placing a piece of glass over the 
pot to retain moisture, no covering of soil beipg required. 
Place the pots in a frame or under a bell-glass, taking care 
to shade from the sun. Remove the piece of glass as soon 
as the plants are up, and when large enough to handle, prick 
off one inch apart into pans made up as before ; place in a 
somewhat close situation, and when of sufficient size pot off 
singly. A4I the dwarf-habited, large-flowered, richly-spotted 
varieties belonging to the “florists*” or herbaceous section 
have been brought to their present state of perfection by hy- 
bridising and careful selection. In some species of Calceolaria 
the style is exserted and receptive before the pollen* is dis- 
charged from the anthers, as if naturally to facilitate ferttlisatio|^ 
by the pollen from other more fully developed flowers on the 
same plant. This circumstance renders artificial cross-fertili- 
sation or hybridisation comparatively easy. In C. Favonii^ 
a large and showy, half-hardy^ yellow-flowered species, with 
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connate, halberd -head -shaped leaved no# iA ctrttivatioh at 
Kew, th^ exserted style is separated from the attlhers by the 
swollen top of the slip- 
per, as shown in the ac»- 
companying engraving ; 
and Professor Oliver 
kindly informs me that 
Hildebrand describes a 
similar contrivance to in- 
sure protogyny in C. pin- 
mta in the *Botanische 
Zeitung’ (1867), with il- 
lustrations. This contri- 
vance is analogous to 
others which have been 
repeatedly observed in 
species of Agave, Prim- 
ula, and in most Compo- 
sites. Gaertner observes, 
in his work on hybridism 
previously alluded to : 

“ Of all genera, Calceola- 
ria seems to present the 
greatest tendency to hy- 
bridise ; the pure species Caiceolnnn Pavomt a anther, h, siylt ; 

unite with the utmost faci- 

lity, and their hybrids are • r* i 

all fertile and disposed to fresh admixture ; even the fruticose Cal- 
ceolarias unite with the herbaceous section or C, planiapnea 
(1826)— (see Herbert’s ‘Amaryllidacese,’ p. 363, and ‘Hot. Mag., 
t 280s). C. arachnoidea (see ‘ Bot. Mag.,’ t. 2874) has woo ly or 
cobweb-like lanceolate leaves, and bears conspicuous panicles of 
bright purple flowers. C, rugosa (see ‘Bot Mag.,* t 2523) is one 
of the progenitors of our dwarf, yellow, bedding race, and bears 
rather dense panicles of small golden flowers. 1 he leaves are 
much netted, bright green above and tawny beneath (see 
also C. integrifolia, ‘Bot. Reg.,* t. 744). C* cofymhosa (see Bot. 
Mag.,’ t 2418) is one of the most showy of the Chilian species, 
and bears rather lax panicles of long-pocketed, orange-yeUow 
flowers. I can remember seeing these long-flowered, siender- 
habited forms in cottage - windows fully twenty years ago. 
Other interesting old species may be found in Sweet Flowet 
Garden,’ Paxton’s ‘ M^azine of Botany,’ and the Botmeal 
Register’ or Loddige’i ‘Cabinet.’ C. pisacmmsts (see ‘Bot 
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Mag.,’ t. 5677) is one ofthe finest of all the twenty-three sp^ies 
of this genus figured in the ‘ Botanical Magazine,’ and it is so 
distinct in habit, and bears such a profusion of orange-red 
flowers, that it ought to be invaluable to the hybridiser. The 
flowers of this plant are similar in form to those of C. Pcevomt^ 
and appear to be protandrous in much the same way. 

Dl^talis^ {Foxgloves). — A genus of erect-growing herbaceous 
biennials or perennials, principally natives of temperate coun- 
tries, and represented in our rocky dells and woodland hedges 
by I?, purpurea.^ the Common Foxglove, a poisonous plant by 
the by, but a most stately and handsome one, nevertheless. 
A medicinal extract {dtgitaline) or infusion of the leaves is pre- 
j)ared from this plant, and is of value in delirium tremens^ 
dropsy, and heart disease ; but the action of this medicine is so 
subtle that none but the most practised medical man should 
attempt to administer it. Several species are grown in gardens, 
including D. granitjlora^ D. ferridgmea^ and D. lutea (see 
Parkinson’s ‘Paradisus,’ p. 381, figs. 4, 5, 6). The white- 
flowered variety of the purple English Foxglove was known in 
Parkinson’s time, since he describes it as being grown in gar- 
dens, and also says it is found wild along with the purple form. 
Although little appears to have been done in a systematic 
manner to improve the white and rosy-purple varieties of D. 
purpurea by cross-breeding, yet culture has worked some 
marked changes, and by hybridising with other species we may 
hope to obtain a race of seedlings of a good strain, the flowers 
of which, while rivalling those of the Gloxinia in purity of 
colour and diversity of markings, are borne on a much more 
noble and stately plant Here is a good field for all* lovers 
of handsome hardy flowers. In 1769 Koelreuter hybridised 
these plants, and obtained seedling hybrids, which reproduced 
themselves from seed. I cannot just now lay my hands on 
the records of these cr9sses, but I believe references to many 
of Koelreuter’s papers are given in Herbert’s ‘ Amaryllidaceae.’ 
Among these hybrids are D* purpurascms^ and a whole race 
of fertile hybrids between D. purpurea and D. Tlmpsiy fer- 
ruginea and D, amdigua, and D, purpurea and I?, canarUnsis. 
A hybrid between D. purpuna ana ambimia has beei) raised 
in the Paris Botanic Garden (Jardin des Plates). 

Linarla (Toad-,^)*^^ c>f annual or hezbac^s 
perennial plants, natives of AMca, America, and Europe, and 
represented in Engird by die grac^l little “ Ivy-leaved Toad^ 
fbft” (Z. CpmiaSma) and by the common X. vulgaris^ of 

* See 'Digitilliani Mon^mphia,* with descriptions of Foxgloves bf Dr 
tindley, and drawings by F. na;Uer. 
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which regular-flowered, fine-lpurred «port« somMimes maJoe 
their appearance, which it mi^t he quite possili^ to peipct- 
uate. A race of these r^jftite-ftowered Linarils wc|bld be 
very curious and beautiiuh * JL sfiecma if often grown as a 
flower-garden annual, and JL is a curious and 

beautiful plant, much grdwn in German gardens, but neglect- 
ed in this countiy\ Z. marMam^ a showy purple-flowered 
Annual from Marocco (see ‘ Bot. Mag.,’ t 5983), and Z, hetero- 
a whitish-flowered plant fkom the same locality (see ‘ Bot 
Mag.,* t. 6041), well deserve attention. Hybridised with each 
other, or Z. vulgaris^ one might obtain a beautiful rade of 
showy annuals. Nearly all the species of this genus are 
beautiful, and here is a good field for the intelligent hybridiser. 
Z. vulgaris and Z. pur^rea have already given numerous 
hybrids, of which M. Naudin wites as follows (see ‘Jour. 
Royal Hort. Soc.,* i866, p. 6): “I observed in 1863 and 
1864 the sixth and seventh generations of a hybrid which I 
have kept for several yfears, Ltharta purpurea-vulgansy both 
represented by some hundreds of individuals. A good number 
of these last reverted — some completely, the others partially — to 
the form of Z. vulgaris with yellow flowers; a small number to 
those of Z. purpurea with purple flowers. Others still more 
numerous inclined towards neither the one nor the other, but 
nevertheless did not resemble the hybrid of the first genera- 
tion. There were all possible kinds of variation — tall or dwarf 
stature, broad or narrow leaves, the corolla deformed in vari- 
ous ways, discoloured, or exhibiting unusual tints ; and out of 
all these combinations there did not result two individuals 
whichrwere perfectly alike. It is very clear that we have to do 
here with irregular variation, which engenders only individu- 
alities, and tlmt uniformity is not established between the 
descendants of hybrids, except on the condition that it resumes 
the norm^d livery of the parent species.” Now here, as it 
seems to me, we have dissociated or unbalanced characteristics, 
partly due to the unison of the latent and evident characters 
of the parent species, and partly to cultivation. In some of 
these hybrids the characteristics of Z. purpurea predominate 
— that is to say, they either crush out, or at all events 
render* latent, the characteristics of Z. vulgaris^ whfle some** 
times the reverse of this is the case. Some of these hy- 
brids, however, are apparently more or less intermediate^ 
that is to say, the mix^ characters each to a certain est^t 
hold their own, a sort of split-the-diixerence comptonuae 
being made between them; but in np two cases is tbm any 
fixity of character— -no tendency to form a permanent tace^ 
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This state of things is common to nearly all hybrids, but fixity 
of character may be secured by crossing these hybrids with a 
third species or distinct hybrid of other parents, and, as we 
have already pointed out, this plan has repeatedly succeeded 
in fixing the characters of hybrids and in forming distinct races 
of garden plants. The introduction of a third set of charac- 
teristics into hybrid plants gives them stability of character, 
just as three legs are necessary to a table. 

Mimulus (Musks and Monkey-flomers). — A small group of 
very showy garden perennials, represented by M, moschatus 
(“Obmmon Musk”), M. luteus (see ‘Bot. Mag.,' t. 1501), 
M. aurantiacus (see * Bot. Mag.,' t. 354), M, cardinaliSy an old 
scarlet species often cultivated along with Musk in cottage- 
windows, and M. repens (see ‘ Bot. Mag ,' t. 5423). Most of 
the species are American, and M. luteus and M. moschatus are 
(luite hardy, and indeed naturalised in many parts of this 
country. The manv variable forms of Mimulus cultivated ih 
our gardens have been derived from M, luteus and M. auran- 
tiacus, fertilised with pollen of M. cardinahs , more recently, 
however, a new and very handsome large-flowered race has 
been originated by crossing the varieties of M, luteus recipro- 
cally with M. luteus var. cupreus (see ‘ Bot. Mag.,' t. 5478), 
these forms being characterised by large orange-yellow flowers, 
boldly blotched with rich coppery brown. Nearly all the spe- 
cies of Mimulus cross with each other freely, and hybrids have 
been obtained between M. luteus and M, guttatus^ M. auran- 
tiacus and M. puniceus ; while M. cardtnalis, M, guttatus^ M, 
luteus, and M. glutinosus are all susceptible of hybridism and 
cross-breeding. M. V. Lemoine and M. Ingelrelsjt of Nancy 
have much improved Mimuluses by cross-breeding, and Messrs 
E. G. Henderson & Sons have produced a., very handsome 
strain of M, luteus and M, cupreus in this country. Mimulus 
moschatus Harrisoni is a beautiful hybrM between M. moscha* 
tus or Musk plant and M, maculatus or spotted Mimulus. It 
has the fragrance of Musk, with much larger red-spotted flowers. 
All the species are very easily propagated by seeds, or by 
dividing the underground stems. Every bit of the root of M. 
moschiU^, M» luteus, and other species, will develop into 
plants if placed in moist sandy soil. Seeds^ow freely treated 
like those of Calceolaria^ In the ‘ London Journal of Botany,* 
1873, P* Kitche^, KL.S., has some interesting 

observations on the imtability of the flowers of Mimulus^ fiom 
which we learn that Sprengel had previously noticed this 
proper motion (SprengeFs ‘Anleitupg Zur, Reuntniss. der 
Gewachse,' part L p. 274). Mr Kitchener remarks in the 
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Journal above cited : I am fiot aware toy eoenection 
has been noticed between the togmatic moveuM^ Of Musk 
and the necessity of insect fkrbntoion. VaeucTver riniartos 
that during the time of /ecknilk 0 im^ M. Mm aAd M. giutinosus 
will, as he himself has trie^ dose sttM slightest touch. The 
sensitiveness will be seen to play a useful part in fecundation. 

‘‘1 will take the comtnonest spedes^ M. moscAatus, as a 
type. The flowers vaiy from erect in the bud to horizontal in 
the full-blown flower, but never hang downwards. Of the four 
stamens, the anterior, lower, and laiger pair ripen after the 
posterior, upper, and shorter pair. Both pairs of anthers' are 
held together by hairs, and the longitudinal slits of the anther 
open towards the lower lip, and away from the base of the 
flower. The style is dosely pressed against the upper lip of 
the corolla, and its stigma has two large, flat, fan-shaped lobes. 
In a very young bud these lobes are closed. In a hardly- 
opened bud the lobes are beginning to open, the lower one 
bending back against the style; at this time it is that the 
shorter stamens burst ; but, as they are much shorter than the 
style, the pollen cannot reach the stigma, and its course down 
the tube is facilitated by the, at that time, slanting position of 
the flower. In a just-opened flower the stigmas are fully open, 
parallel, and opposite to the lower lip of the corolla, its viscous 
* surfaces being therefore both downwards ; the shorter anthers 
are nearly empty, and the longer ones only just beginning to 
split; the pistil is therefore synacmic with the shorter, and 
almost protogynous with respect to the longer stamens. 

“ In a flower almost beginning to fade the longer stamens 
are stHl shedding their pollen, the shorter ones are withered, 
and the stigma be-pollened and in many cases closed. This 
closing may, moreover, be experimentally produced by touch- 
ing the stigmatic surface with a pencil, in which case the 
stigmas will close in about thirty seconds. In faded flowers, 
whether from contact or otherwise, the stigmatic surfaces have 
closed. 

** From these facts it will appear that self-fertilisarion by the 
shorter stamens is impossible, and that self^fettilisation by th^ 
longer stamens is rendered improbable, (x) by their bursting 
late; (2) by the direction in which the anthers open; (3) b^ 
their not reaching as far as the stigmas, and, as being anterior^ 
by being somW slight distance from the upper lip ; (4) frohs 
the probability that the stigmatic surfaces may have bton 
touched and dosed before they burst at all. 

Pentitemon {Lady-gkm). — K group of favourite border or 
dorists’ flowers, and for the most part American, and readily 
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propagated either from seeds or cuttings of the young growth, 
which may be struck readily in May or June in a cool frame, if 

covered with a hand- 
light. The cuttings 
should be inserted in 
a thin layer of sand. 
Some of the blue 
or purple flowered 
Californian Species 
are very pretty. The 
florists’ varieties of 
Pentstemon have 
been derived from 
P, genttanoides^ a na- 
tive of Mexico ; and, 
according to some au- 
thors, It has been hy- 
bridised with P. Co- 
bcea and/*. Harlwegt, 
Seed germinates rea- 
dily sown in spring. 

Here again con- 
siderable improve- 
ment might possibly 
be effected by cross- 
ing the best of the 
new seedlings with 
P, Palmerii^ P. hu- 
milts, or other of the 
recently - introduced 
Californian species. 
The best varieties of 
Pentstemon rival the 
Hybrid PfHutemom. tropical Gesneias in 

profusion of flowers 

and brilliant colouring; and our native Foxglove, a nobler 
plant than either, and more hardy withal, is comparatively an 
unknown plant in our gardens. If some intelligent florist 
would but take up the improvement of th^ Foxglofve, pur^ 
purea and its varieties would soon become one of tb^ hand- 
somest of all hardy garden flowers. 

Veionica ( Veronicas or Speedwells ), — A large group of orna- 
mental plants, principally flatives of Europe, New Zealand, 
and other temperate dimes. They are nat^ly divided into 
two distinct groups, the herbaceous European section being 
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represented by F. wh 3 t tbe elmibby kiiids a«e prinr 

dpally from New Zealand — V, 

and others, being frequently met with in good i^nden^ >vhere 
they flower throughout the whutef in mifd sempns. F. parvi- 
flora^ var. angustifolia^ i| e most J^eful variety (see *Bot 
Mag.,’ t. 5965), described by Dr Hooker as passing into V, 
salictfdia on one hand, and V. nmerocarpa and F. itgusfri- 
folia on the other. In describing this plant, the learned doctor 
remarks— “ I have little doubt but these and other New Zea- 
land species hybridise extensively in their own country,” In 
cultivation, numerous hybrids and seedlings have been raised 
by Mr Anderson-Heniy and other intelligent amateurs. In 
the ‘Journal of the Royal Horticultural Society,’ 1873, p. 105, 
are the following notes on hybrid Veronicas from the pen of 
Mr Anderson-Henry : “ Among the batch of seedlings from 
which I obtained F. Andersomi ( F. salicifolta (syn. F. Lind- 
ley and) x F. speciosd) came one .which, to all appearance, was 
a reproduction of the male parent pure and simple ; and deem- 
ing it nothing else, I presented it to a friend, F. spedosa being 
then comparatively a new plant ; and he, when he flowered it, 
came to tell me that in flower it was very different to the true 
F. spedosa, having much longer flower-spikes, the flowers being 
light crimson instead of dark purple. A plant of this hybrid 
has since afforded a further illustration of a somewhat similar 
result. Having obtained a suffruticose species of Veronica, 
under the name of F Dauben^iana, with light-bluish flowers, 
striate with pink lines in the way of F frutiaUosa, I crossed it 
on the last-mentioned hybrid ( F salicifolio-spcciosa), which be- 
came the seed-bearer. From this cross I raised two plants, 
both of which seemed alike in foliage and habit, and both so 
like the seed-bearer that I felt doubtful whether the cross had 
taken. One of these flowered during 1873 for the first time, 
and the singularity of its flowers drew my attention to it more 
particularly than before. It h^, like the seed-parent, thick, 
fleshy, pyriform leaves, but ratner smaller and more closely set 
on the stem ; and instead of being like it, cruciform, th^ weit 
obliquely decussate, therein slightly approaching the male 
p^nt, a creeping Alpine species, whose prostrate stems show 
still more the deflected arrangement of the leaves. It was only 
on a close examination of the plant that the resemblance to the 
male F Dautmuyiam could be observed. In fact, I IcK^ted 
upon it as another of the many failures I had had in mjr 
attempts to effect the inverse cross on it When it at la^ 
bloomed, my hopes of having effected a partial tf 1 nsay 
use such a term, were strengthened. Like F* 
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which has a spikelet with a few blooms, it came even short of 
it, having had only two flowers, and these much brighter in 
colour, and no nearer to the male than the hybrid female 
parent; but whether this is its true permanent character I 
dare not assert, as it bore no more than this one spikelet of 
two flowers. 

“ In the first of the above instances the hybrid seemed, till 
it flowered, a repetition of the fnak parent ; in the second, it 
seemed, till it bloomed, a repetition of the female parent, with 
such slight differences in the arrangement and slightly smaller 
size of the foliage as might occur in a purely normal seedling. 
In fact, seldom have I ever seen two hybrids with so much of 
one parent, and so little of the other.” 

V, Andersonii^ one of the best and hardiest of all Veronicas, 
forming a free-blooming seaside shrub in nearly all parts of our 
( oast, is a hybrid obtained by Mr Anderson-Henry in a batch 
which resulted from seeds of V, salicifolia fertilised with pollen 
of V, speciosa, 

Veronica Balfouriana is a hybrid between V, saxatilis and F. 
fntticulosa — and curiously enough, as related by the raiser, J. 
Anderson-Henry, Esq., it is not only fertile, but seeds more 
abundantly than either parent ; and the same gentleman ob- 
serves — find its self-sowm seedlings to bear flowers of 
various shades of blue, violet, and red, some having actually 
larger, finer, and higher - coloured blooms than the parent 
bearing the seed, and I am familiar with the same result in 
other plants” (see * Gard. Chron.,’ 1853, p. 534; or an article 
on “ Practical Instructions for Hybridising,” from the pen of 
J. Anderson-Henry, Esq.) 


The Potato and Nightshade Family {Solanacea). 

A rather large group of herbaceous plants or shrul^s, natives 
of most par|;3 of the world, especially within the trq)ics, in 
which, Lindley remarks, the mass of the order exists in the 
form of the genera Solanum and PAysaiis. They aare repre- 
sented in our gardens by the following genera: Nicotiana 
(Tobatco), Datura (Thom-apfile), BrugmanHa^ Schizanthus^ 
Salpiglossis^ Petunia, Niermbeepa, Lycium (Duke of 
Tea-tree), Solandra, Brunsfelsia, Franciscea, Oestrum, Habro- 
thamnus, Fabiana, Physalis (Cape Goosebeny), Capsicum, Sola^ 
mm (Potato), Lycopersicum (Tomato). The last-named plant 
is a native of Peru, and, aps^ from its utility as a grateful escu^* 
lent, it is interesting as an illustration of floral and frpit tasci- 
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nation, hence the irregular n^re of its ssfeailet libbed fruits. 
Z. esculenium is the OM genonUy cultivated IbiSdbod, and Z. 
cerasiforme and Z. fyrtferm ate gram as <)rnaitteiitai plants. 
These are considered as distiwot specie^ by botanists ; but they 
cross readily with eadi oilier and^witb Z. €$ade 9 Uum, An 
elegant variety, called the ^ Grape Tomato,” was exhibited at 
South Kensin^on in 1875, and this was obtained by crossing 
the Cherry-fruited Tomato ” (Z. c&asiforme) with “ Hepper’s 
Goliah,” one of the best cultui^ forms of Z. esttdenium. It 
bears long clusters of fruit as large as blackbirds* eggs, and of 
a bright scarlet colour. The “ New Greengage Tomato *’ is a 
beautiful yellow-fruited form of the last-named species, its fruits 
being about the size of pigeons* eggs, and of an excellent 
flavour. (For a paper on the species and varieties of this 
esteemed fruit, see * Trans. Hott. Soc.,* iii. 342.) M. Naudin 
gives particulars of some Petunia hybrids, raised by himself, in 
the * Revue Horticole/ 1861, p. 396. 

Datura {Thorn-Apples), — K group of poisonous plants, prin* 
cipally annuals, and natives of the tropics. One species, how- 
ever, D, Stramonium^ is a weed in this country. All are readily 



Ripe fruits ef Datura Stramonium^ L a, Rtpe seed enlarged 


multiplied from seeds, sown in the open air in spring. Nu- 
merous hybrid Daturas have been raised by M. Naudin ($ee 
*Jour. Royal Hort. Soc,* 1866, ‘p. 2). “In 1862 M. Naudin 
made numerous crosses, all of them successful, between Dat$in$ 
itepiSf/erax, ^ramonium, and querdfoha^ four species perfectly 
distinct, between which there are no known (natur^) mtenn^ 
diates, ’and which, moreover, do not appear susceptible df vari- 
ation* 2 )* Stramonium^ lavist and ferox belong to the white- 
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flowered group, while D. tatula^ quercifolia^ and some others, 
bear purple flowers* D, lavis xRA.^£>, ferox will hybridise 
reciprocally, and in 1863 M* Naudin raised 60 individuals of 
D, lavi-feroXf and 70 of Z>* feroci-ksvis. The oflspring of this 
recipro(^ cross attained *‘the most complete development, 
and were so perfectly like each other that the two sets might 
easily have been regarded as one.” “ This is a new confirma- 
tion of what I have already announced (see * Comptes Rendus 
de TAcad. des Sciences,* 1862), that there is not a sensible dif- 
ference between reciprocal hybrids of two species, and that in 
the first generation the hybrids of the same ori^n resemble 
each other as much as individuals of pure species from the 
same sowing.** But these 130 hybrids presented a fact which 
was quite new to me : if they perfectly resembled each other, 
they differed strangely from thfe two species from which they 
were derived, They had neither the stature, the habit, the 
flowers, nor the fru’t of their parents ; there was not even ariy- 
thing intermediate between their forms, which were so well 
known and so decided. Any one who did not know the origin 
of these hybrids would not have hesitated to make a new 
species of them, and, what is worth notice, would have classed 
them in the violet series, for all had the flowers of this colour 
and brown stems. Notwithstanding, as 1 said above, the two 
parent species belong to the group characterised by green stems 
and w’hite flowers. 

“ In the face of this unexpected result, one might have been 
tempted to believe that two species, intermarrying, might im- 
part to their progeny characters which they do not possess 
themselves ; but such a conclusion was too paradoxical to be 
accepted without a re-examination. I resolved, therefore, to 
recommence the experiment the following year, observing at 
the same time more closely, not only the hybrids, but also the 
species from w^hence they were derived. In 1864 I again 
sowed D, Icevi-ferox and feroa 4 cevis, and by their side the par- 
ents, D, ferox and D, kevis^ in a state of purity. 36 new 
plants of D, lavi-ferox^ and 39 of D. feroci 4 avis^ reproduced 
all the identical features of their brethren of the preceding 
year. They had the same brown stems, the violet flowers, and 
thorny fruit. But what I had not previously remarked in D. 
ferox of a pure strain, the stem at the moment of germination 
is of a deep purplish violet. This vivid tint extends from the 
root to the cotyledons, where it suddenly ceases, giving place 
to the dear green tint ; but it ren^s during the whole exist- 
ence of the plant on the part which it occupies, and where it 
traces a coloured circle. From this moment all was dear : if 
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the hybrids of 2>. alHed to aao^er ^e«^4arth9 white 
group, heYe browu mmw 4 ifetet mmm &** iNWpse IK 
fiTM itself possess^ tUs Hti % pute 

species the colour^ tt A stale, occupy* 

ing only the small intm^picit the commence* 

ment of the root to the #t^le<l0lli| ilt the liqrbrid it acquires 
an enormous increase, extending otet all part! of the plant, 
and mattifesting more especMy its action on the flower.^ 
Here, then, is a first mode of variation, induced by the cross- 
two Gpedes, and whlt^ produces its effects on the first 
hybrid ^neration* The second generation is about to offer 
us variations of another kted, and still more remarkable. All 
these hybrids^ though sterile at the first seven or eight dicho- 
tomies, were very fertile in those which developed later. Their 
seeds, sown in the spring of 1875, gave me in the second gen- 
eration 19 plants of D, feroci4ceuiSy and 26 of Z>. Imn-ferox. 
The two sets still resembled each other, but by a character 
diametrically opposite to that which was the prominent trait of 
the preceding generation. The most astonishing diversity of 
feature succeeded the former great uniformity — a diversity of 
such an extent that, out of the 45 plants of which the two sets 
were composed, no two were found which precisely resembled 
each other. They differed in stature (in the proportion of one 
to four), in habit, in the form of the leaves, the colouring of 
the stem and flowers, the degree of fertility, the size of the 
fruit, and the degree of aculeation. With the exception of a 
single individual of the D, Icsvi-ferox set, which had completely 
reverted to D, lavis — with this slight difference, that there was 
still at the base of the stem a circle of purplish violet — not 
one of these hyb^ds had sensibly approached this species, and 
there was only a very small number in which one could recog- 
nise faint resemblances to D, ferox; the greater part even 
more closely resembled D. Stramonium and D. quercifolia^ with 
which they had no more relationship than the species from 
which they descended. Some had white flowers and green 
stems, either self-coloured or tinted with purple at the base, 
while others had violet flowers of various shades, and stems 
more or less brown, sometimes even of a purplish black, as 
deep as that of D, tatu/a, which is the most perfect type of the 
violet group. The fruit was of all sizes, from that of a filtert 
to that of a large walnut, and some of them were very spiny, 

* In hybrid Hellebores the same variable distribution of colouring mat- 

ter is qb^rvable, also in the common Balsam ; and, as gardeners are well 
aware, red or crimson varieties of Primula sinensis may be distinguished 
from White-flowered plants by the colour of the petioles. 
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while others were covered with tubercles, or almost destitute of 
spines : certain individuals bore fruit at the first fork, while 
others were fertile only towards the last, and -finally there were 
some which set only a single fruit. On the whole, the 45 
plants of the two sets constituted, so to speak, as ^many indi- 
vidual varieties as if, the bond which ought to unite them to 
the specific types being broken, their vegetation had wandered 
in every direction.** 

The shrubby or arboreous section of Datura is now referred 
to Brugmansia, and, seeing what diverse results haVe been 
' attained by intercrossing the annual species, it would be inter- 
esting to know what we may expect by intercrossing such noble 
plants as Brugmansia arhorea^ B* suaveoiens^ B, ariuscula^ B. 
floribunda^ B, lutea^ B. sanguinea, and other kinds. 

Franciscea {Francisceas ), — A small group of purple or lilac 
flowered Brazilian shrubs, closely allied to Brunsfelsia, and re- 
presented in our gardens by F. calycina, F. confertifolia^ arid 
one or two other species. They are readily propagated by 
cuttings of the young growth, inserted in a humid bottom-heat 
in a close case. Some of the new varieties succeed well grafted 
on cuttings of the common free-growing kinds as stocks, and 
this operation is best performed in the spring in a close-heated 
propagating case. Side splice-grafting is the best method. 
Seeds are rarely produced unless the flowers are carefully cross- 
fertilised. Messrs E. G. Henderson have distributed the fol- 
lowing free-blooming hybrids : — 

Franciscea rosea perfccta . — A beautiful hybrid variety in the 
large-flowered evergreen group intermediate betw^een F, Lindeni 
and F. eximia^ being a great improvement upon, both in its 
much more stately growth and its much finer, |j^urel-like, oblong, 
lanceolate leaves, tinted with bronzy red in their first expansion, 
passing into a bright glossy verdure, and fihal^ merging into a 
rich green. Its large and finely-formed well-expanded flowers, 
with converging lobes, are from two to three inches in width, 
of a rich de^p lilac flushed with rose. 

Franciscea magnijica, — This is intermediate between F. eximh 
and F. cafycina. Its comparatively large, laurel-like, Oblong, 
lanceolate, wavy-margined leaves partake of the latter in habit^ 
whilst the remarkably large, rich, lilac, saM^er-shaped blossoms 
assimilate to the former, but, being nearly double the size of 
F. eximia in bloom, prove the greater beauty of the plant. 

Franciscea violacea gmniifiara* — This is an equally fine 
hybrid production between F. caiycina and F, ioMrifolm, 
foiming a very vigorous evergreen-leaved stove shrub, with 
eUiptically oblong leaves less wavy or glos^ than the preying 
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one, bat equally free and robust in giowtb/produdng its large, 
rich, dark, purplish-lilac, tolve^shaped ftrwers in ^jM|y spring 
aod summ^ iDotithU* 

Kleotfawi is derived 

fifom s&md speciea ^ plants or 

annuals^ mMy natives otwo^fd Jwsrica w4 Eastern Asia. 
Among those most cmest^ that which furnishes 

the largest quimtity of '‘weed’' is M Maem* or M mr- 
^nm as it is also caUed» <2i}s being largdy cultivated in the 
Arnhem American Staley Ibid also in China, Holland, Ger-' 
many^ and $* France» Italy, end Spain* N, rustka^ a dwmfer 
and hardier species, is grown in me East Indian islands, and 
famishes the tatakia and^Turkish Tobacco of commerce. It 
is dwarfer, and grows and ripens more quickly, than the large- 
leaved kind. There are many other species, and in this country 
the large-leaved kinds have lately been much used in subtropical 
gardening. All the species are cultivated as annuals, and are 
most readily propagated by seeds sown in a gentle heat in the 
spring. Many of the species may be hybridised with facility, 
as demonstrated by Gaertner and others. N, mstica^ fertilised 
by pollen ot JV. pamculata^ was made to produce two kinds of 
seeds by “ dusting half the stigma with the strange pollen 
before the expansion of the flower, and the remainder after a 
lapse of twenty-four hours ; and the conditions of the experi- 
ment were varied until the pure type seeds of N. nistica 
vanished entirely, and merely the hybrid or bastard type seeds 
made their appearance.” So susceptible, indeed, are the Tobac- 
cos to hybridism, that even three kinds of seeds have been 
produced by the same plant when fertilised by the pollen of two 
other species. Here ^ain Gaertner is the experimenter. N. 
Paniculaia was successively fertilised with pollen of N* quadri-' 
valvis and JV, iMngsdotfii^ and from the seeds produced by this 
mixed union three proved to be the pure species {N, pant- 
culaid)^ four the hybrid, N, panicuIato-Langsdofjiiy and a single 
individual N. paniculato-quadrivalvis. Gaertner gives full de- 
tails in his work, from which we learn that pollen of N. Langs- 
darJU will fertilise the following species, but the seeds are pro- 
duced in a decreasing ratio in the order named: N. ^nkulaia^ 
Nn vmae/o/ia^ suaveoiens^ N, glauca^ and N. rustka, though 
not susceptible itself of being fecundated by these species, 
neither by N. Mnsnsis^ N. macrophylla^ quadrivalvts^ and 
N* ^uHmsa* Gaertner, who experimented largely with the 
speaes of this genus, remarks that the want of perfect redi^ro** 
city of sexual force, even* in the most ne^y allied q^es, 
shows that the male and female procnreative energy do nqt 
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1iee|> an equal pace iritfa each other, though this difet^uee 1 m 
no influence on the typical form of the hybrids which arise 
from the uniom Still, the shorter or longer period necessary 
for the transformation of one pure species into another bjr 
hybrid fecundation seems to depend in some meafure on this 
di0erence. 

When two species, such as Nicotiana rustka and ^ufinosa^ 
do not admit of union with one another, or, as N. panicu^ata 
and tabacuniy only of imperfect union, the union may be ac- 
complished sometimes by a third species which stands in dose 
elective affinity with either of the first. Thus Nicotiana rusitc<h 
pamculata is completely fructified by the pollen of glutinosa^ as 
also paniculate •rustka by that of tabaam. This affinity is 
called by the author compensating or mediate affinity. The 
pecularity in these unions is, that the consequent hybrids are 
generally so like the type of the compensating species that 
they can be considered merely as varieties of this latter which 
furnished the fecundating pollen, and are for the most part 
perfectly barren. 

Nierembergia. — A small but elegant-habited genus of half- 
hardy American annuals or perennials, easily propagated from 
spring-sown seeds. N gractltSy N nvularis^ and others, are 
i\ell known in gardens. 

N, gracths pteta is a hybrid and improvement upon N 
gracilis^ being intermediate between that and N, frutescens^ 
having the green branching and profuse-flowenng habit of the 
former, with a stronger constitution ; the flowers of a blue tint 
margined with white. 

Petunia (Petuntas), — A small ornamental genius of South 
American plants, represented in our greenhouses by P. violacea^ 
a rather elegant-habited purple-flowered plant,,and P. nyctagini- 
flora (see * Bot. Mag.,’ t. 2552), a white-flowered species-having 
large, oblong, opposite, viscid leaves. Seeds grow readily sown 
in heat like Calceolarias, and good varieties may be perpetuated 
by cuhings. Both plants hybridise very freely, and their off- 
spring are characterised by a wonderful variability in habit 
and colour. M. Naudin (see ‘Jour. Royal Hort. Soc.,’ 
1866, p. 6) remarks that these two species are perfect^ well 
defined, neither varying from seed, but fatercrossing easily 
and yielding hybrids as fertile as themselves. ** In the first 
generation all the hybrids are alike ; in the second (see Da- 
tura), they vary in the most remarkable degree, sonm revert- 
ing^ to the white species, others to the purple, and a large 
residue showing all the ^des between the two. When theses 
varieties are fecundated futifidally by each other, as is the 
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huge gams ef annual mr perennial plants^ 
nahves of Etttoi^ and Asia, but principally of tropkal America 
vmence we obtain the Potato* The fruit of the Egg-plant, S. 
on^igmtm^ is sometimes cooked as a vegetable, and is a tropical 
annual easily raised from seed sown in heat in the spring. S. 
i^Lycopersicum) tscuUntum is the Tomato, or Love-apple, and 
is now becoming popular as a wholesome esculent in this 
country. It also is an annual plant from South America, and 
is raised from seeds in heat like the last. There are numerous 
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seminal varieties which have been raised in America, as well as 
in this coun^. Cuttings taken off in summer (July or August) 
root freely in sandy soil or sawdust in bottom-heat, and if 
potted in loam, leaf-mould, and sand, and placed on a sunny 
shelf in a Pine-pit or vinery, will bear fruit very early in 
the spring. Many species are now extensively grown in gar- 
dens for sub-tropical gardening, and those which bear fruit 
may be readily propagated by sowing the seeds in heat. Cut- 
tings obtained from old plants potted in autumn, and placed in 
heat, strike readily ; and the fleshy roots of nearly all the varie- 
ties and species, cut into lengths of about an inch, and sown 
in pans of light earth, and p^ed on a gentle bottom-heat of 
70® to 80®, root freely, develop latent buds, and soon form 
plants. The shrubby kinds — as S. pseudo-capsicum^ 5 . capsicas^ 
trum, and their numerous varieties — are readily propagated by 
seeds sown in the spring (February) in heat, after which the 
young plants may be plunged out ip the open border to make 
their growth, being taken up again in September. Cuttings of 
old ptots, headed down and placed in heat, also root freely in 
a heated case, or placed on a gentle bottom-heat and covered 
with a bell-gl^s. The variegated form of & capicastrum nof 
be grafted on S. pseud^hcapsicum as a stock ; herbaceous ^ions, 
with two or three leaves, take well, and the operation is best 
conducted in a close heated case. In 1874 Messrs £. G* Hen** 
demon & Sons introduced a new conical-f^ited variety, wlrich 
originated by chance in a batch of seedlings, and yet cbMei 
true from seed. It is quite as beautiful is tiie Uirge rouint 
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finited dwarf varietias (Weatherill’s etam) sent out t>Rrnoiuly 
by Mr B, & WUliams. 

The Potato {Solanum iuhensum) is easily raised from seed ; 
and any variety which grows and flowers freely may be sele^d 
as the seed-bearing plant, but preference should always be given 
to those kinds which produce good, well-formed tubers, with 
shallow eyes, and which are floury and delicate in flavour when 
cooked. Let the same qualities characterise the pollen-bearing 
parent. Mr Fenn, who has raised numerous fine seedling 
Potatoes, recommends the selection of a vigorous polleiMlEurent 
in order to secure good-constitutioned offspring; and he re- 
moves the anthers from the seed-bearing pl^t in the evening 
rather late, and applies the pollen from a flower of the selected 
pollen-parent in the morning. The Potato is proto^ous — 
that is, it develops its stigma before the anthers of me same 
flower discharge their pollen ; so that by adopting Mr Fenn^s 
method there is little danger of the stigma becoming fertilised, 
except artificially. When the Potato-apples or fruits are npe, 
cut them open, and dry the seeds in a cloth, as recommended 
for Melons. February is the best time for sowing the seeds in 
pans of nch earth, giving them the assistance of a little bottom- 
heat When the young plants are large enough to handle, 
prick them off on to a common dung-bed, covered with three 
to four inches of rich soil, and protected with a frame. Treated 
in this way, fair-sized sets may be obtained the second year 
from seed. Another plan is to prick off the seedlings into 
pans or boxes, and plant them out in May in trenches, so that 
they can be sheltered with mats or straw frames in cold or 
frosty weather. It is best to tsy each new variety a year ^ 
two after good tubers are obtained before discarding it alto- 
gether. Potatoes are readily propagated by dividing Ae tubers 
so as to have an eye or bud to e^ portion, a plan which suc- 
ceeds well, especidly with the robust-growing American varie- 
ties. Another plan of propagating is to layer the haulm in 
light rich soB by pegging, and the stems so treated root readily, 
and throw out numerous tubers. If this operation is carefully 
performed early in the season, the supply of tubers of new or 
select varieties for seed purposes can largely inczbased. By 
cutting the tubers up carefully into single-eyed sets very large 
crops have been obtained from, say, one pound of seed Pota- 
toes — some of the American varieties, as Snowflake, Eureka, 
and others, being remarkably prolific. In 1875, Mr Pink, 
gardener at Lees Court, Faversham, dug upwards of 647 lb. 
of Eureka from t lb. seed, and 372^ lb. of Snoumakb 
from a like amount. Some years ago several Potato-growers 
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thmg to oiacmr in the case Of Dahlias and HoUyhoeks, which 
are not unfrequently grafted in a similar manner. 

Mr Taylor, of Fencote, states that the variety called York* 
shire Hero was raised by Mr Almond, by grafting eyes of the 
Lapstone kidney into an Ashtop kidney, and that he himself 
has raised Yorkshire Hybrid and others by a similar process. 
The following is his mode of operation : Two sound Potatoes 
of different varieties, whose good qualities it is desired to blend, 
are selected. From one of them all the eyes are first to be cut 
out with a sharp knife, and then a piece of the tuber in the 
form of a wedge or some other convenient shape, this being 
replaced by a scion of similar shape from the other tuber : the 
scion should have a good eye or two, nicely sprouted, about 
half an inch long. The two must be tied firmly together with 
a piece of bast or string, a couple of lady's hair-pins being first 
run clean through both Potatoes to prevent the tie from slip- 
ping off, as well as to assist in holding them together. The 
fit must be a good one, and the rinds of each must meet, as 
in grafting other plants. The operation must be performed 
quickly, and the grafted set must be planted as soon as pos* 
sible. It is best to have the trench opened and manured 
ready to receive the grafted tubers, and to place them therein 
and cover them lyith soil as quickly as possible. Some of the 
grafts may fail, so that it is best to gr^ a dozen or more. 
They will produce rounds and kidneys, pink-eyed and mottled, 
purples and reds, of various shapes wd sizes, some early, sotne 
late, some large, some small, according to the kinds which are 
grafted. AH the produce, large and small, must be planted 
Ae following year, for until the tubers have been grown it 
cannot be told whether the varidies afe early or late. The 
early ones are easily discovered by the early decay of the foK^ 
age. The produce of such as look promising by their shape 
and genesnl ap|]«azance should be saved and gzoro for a yw 
of two untU their good or bad qualities are thoroughly proved. 

Mr Fenn, of Woodstock, describes some results dbtamed by 
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gnUting in the ^Tour. Hort Soc.’ (new series), ii. 85, from, 
which we quote the following : “ I grafted this year Red Ash* 
leaf on Dickson^s Premier, Paterson’s Scotch Blue on Roy^ 
Albert, and vi(€ versA, I have been unfortunate this season in 
regard to the taking of the grafts. 1 planted and kej^t the 
grafted sets in six-inch pots, contrary to my later practice of 
planting them in the open ground when the .shoots in the pots 
have pushed five or six inches out of the soil. This may have 
tended to cause non-success as regards the cicatrisation of the 
skins; nevertheless sufficient results have been arrived at to 
afford conclusive evidence as to the possibility of grafting one 
Potato with the eye of another. On July 14 I examined two 
sets — an eye of Royal Albert (a handsome round, white potato) 
grafted on Paterson’s Scotch Blue. The eye had held perfectly 
fast to the tuber, giving hope of some influence being ex^nted 
between the stock and the graft. I made the graft flt as per- 
fectly as possible into the wedge-shaped cavity in the tuber^, 
but at the above date the graft had swelled out of its first 
l)osition, though not sufficiently so to disunite itself from the 
cicatrix of its own skin and that of the stock on one side. I 
gave several good tugs at the graft, but could not displace it ; 
and I sent it to Dr Masters for verification. Dr Masters wrote : 

‘ In one case the cohesion was evident ; but I do not see that 
the new tuber or haulm is at all affected. We must have more 
conclusive evidence. I see the union is not merely along the 
rinds, but in the cellular mass of the Potato as well. I have 
forwarded the tubers to Chiswick. The whole subject is very 
interesting.’ 

“ The other sort sent to Dr Masters was the eye, of a Pater- 
son’s Scotch Blue grafted on Royal Albert, No cicatrix or 
union of the skins had been formed ; but some of the young 
tubers were half-coloured, others less coloured, and one was 
perfectly white, none of them showing blue all over like the 
grafted sort.” 

Professor., Regel of St Petersburg, and M. Bouchd of 
Berlin, both made experiments in Potato-grafting, but failed 
to obtain any results of a satisfactory nature, no change being 
effected except such as might be attributed to reversion. Dar- 
win, however, has collected most of the information on this 
subject in his ‘Animals and Plants,’ i. 422, from which we 
learn that in the Royal Gardens at Berlin numerous experi- 
ments were made by Herren Reuter and Lindemuth, who in- 
serted the eyes of r^ Potatoes into white ones, and vice versA, 
many different forms, partaking of the characters of the united 
varieties, being the result. Dr Neubert and Mr Fitzpatrick 
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hCr Manle, of Brisurfi iaioeeeded in grafting branches of 
Sfiofmrn Mj^m and 5 . MmiMora^ well-known garden weeds, 
on to the stems of the Potato, his object being to ^ infuse a 
h^ier constitution into the Potato, and so enable it to resist 
disease.*' S. nigrum and *S, dulcamara both resist the Potato- 
diseaSe ; but they are poisonous plants, and we see but little 
prospect of this experiment leading to any practical and useful 
end. Mr Maule’s experiment was brought into notice before 
the Scientific Committee of the Royal Horticultural Society, 
Nov. 10, 1875; curiously enough, in the ‘Gardeners’ 
Journal,’ 1847, P- is an account (derived from Transatlantic 
sources) of grafting the Tomato on the stem of the Potato, 
which is said to be successful, both Tomatoes and Potatoes 
having resulted from the union. Mr A. Dean, of Bedfont, 
exhibited a bushy plant of a Potato in 1876 which had been 
grafted on a Tomato stock ; and the Potato haulm being thu.s 
elevated above the earth, it produced tubers abundantly in the 
axils of its leaves. 


The Indian Cress or Nasturtium Family {Tropaolacecc.) 

A small order of trailing annual, herbaceous, or perennial 
plants, nearly all being natives of the temperate regions of 
North and South America. Among the best-known species 
are the following : 71 majus (Common Nasturtium), a Peru- 
vian annual, long cultivated in our gardens (see ‘ Bot. Mag.,’ 
t. 23), 71 tu^crasum, T, speciosum, T, tncolorum, T. azureum^ 
T pentaphyUum^ and T, perigHnum (Canary Creeper). The 
properties of the order are antiscorbutic, and greatly resemble 
those of many Crucifers; and, curiously enough, M. de Candolle 
points out the fact that the caterpillar of the cabbage white 
butterfly feeds exclusively on Crucifers and Tropczolum. The 
anthers of Tropmolum are mounted on long and short fila- 
ments, and discharge their pollen in succession, each bend- 
ing in towardls the style in its turn, as has been observed 



550 


GENERAL REVIEW. 


by Mr John Duncan in some species of Saxifrage. The annual 
species and varieties are readily propagated from seeds ; and 
cuttings taken off in the autumn may be rooted and grown 
in a sunny stove all the winter, such plants being useful for 
blooming in the spring. The S. American, tuberoua-rooted 
species, seed occasionally, and the seeds germinate freely in a 
genial bottom-heat of 65 ° to 75 °, or they may be increased 
from herbaceous cuttings in heat by carefully grafting or 
inarching herbaceous cuttings or young growths on bits of the 
old tubers in a close case, or the old-established plants may be 
shaken out in the autumn after the foliage has decayM, and the 
tubers can then be divided. Careful selection has given us 
numerous dwarf and free-blooming forms of 7! niajusy and 
some of the other species are doubtless capable of improvement 
in the hands of a skilful hybridist. 

71 Lobbii, 71 mqjuSy and 71 Montzianum have produced 
numerous hybrid forms, and a great number of beautiful 
hybrids have long been known between 71 Lobbii and 71 
Smithii. • The following hybrids were known ii> French gar- 
dens ten years ago : 71 Louise Keller, 71 massiliensis^ T Tri- 
omphe du PradOy T zandeir-grandiflorum^ 71 zipseri^ T, zipser? 
majus^ and 71 Chaixiamm. A new variety of 71 majus was 
raised a few years ago by Mr Miles of Cressingham, this being 
known as 71 Mi/esianum, Hort., and it deserves notice, being 
perfectly hardy, having glaucous foliage, and vivid scarlet or 
orange-red flowers i Yz inch across. 

71 canarimse improved or 71 fragrans (Barr and Sugden) is 
a hybrid between T, canariense and 71 majus ^ van “ Napoleon 
III.” partaking of the colour, shape, and freeness df the former, 
so well known in levery garden as a climber. Many attempts have 
been made hitherto to cross it with other species without suc- 
cess. The colour bright yellow, with a deep crimson heart- 
shaped spot on each segment of the flower, deeply and beauti- 
fully fringed or scalloped. It was sent out in 1873 . 


The Camellia and Tea Family (Temsiromiacem), 

A small order of evergreen plants, principal!^ natives of 
China, Japan, and N. India, the principal representatives in 
our gardens being the numerous forms of Camellia. The Tea- 
plant, which has done so much to found the commercial 
prosperity of China, also belongs to this order; and Thea 
boheay a pretty evergreen shrtib, is not unfrequently met with 
in gardens, where it is grown as a curiosity. Its flowers are 
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OamelUa.^ — ^This is one erf the most vmriable and beautiful 
of all our winter-blooming greenkmse plants, several species 
being grown in our gardens, but most of the varieties are 

sports,” seminal or hybrid forms of C. japonica^ which appears 
to have been introduced in 1739. C. 9 ktfera^ from the seeds 
of which an excellent oil is extracted by the Chinese, was 
introdneed in iSt^. C> mtUijkra (1818), and C. sasanqua^ 
a smal}4eaved species (of which there are double white and 
double and semi-double red and variegated varieties), are now 
referred to Thea, The last is a very pretty plant indeed, a 
Pompone Camellia^ from which the hybridiser might do worse 
than raise a race of bushy-habited plants, with flowers little 
larger than a shilling — the flowers of the ordinary varieties 
being too ^large for button-holes, and adding a heavy appear- 
ance to bouquets if too freely used. 

C, reticulata^ introduced in 1824, is by some thought to be 
a distinct species, but is probably a distinct form of C. japonica. 
It is singular to observe that a perfectly single or normal 
flower of C. japonica is very rarely to be met with, which is 
much to be regretted, for the single white when perfect is one 
of the loveliest of all flowers, even more beautiful — ^that is, 
whiter and more perfect in form — than Rosa bracteata or R, 
rugosa alba, Hybridisers, in attempting to raise single-flowered 
forms, should select parent plants which bear the most per- 
fect — />., normal — single flowers; and the pollen should be 
selected from those stamens which are free— that is, not fused 
into irregular bundles, as is generally the case. In raising 
double-flowered varieties, select a seed-bearing plant which 
bears flowers showing a strong tendency to become double, 
and procure pollen from the best-developed anthers, which 
are found on the edges of the petals or petaloid filaments of 
a double-flowered variety. The late Dean Herbert, in 1837, 
recommends that the seed-bearing plants should be kept ra- 
ther close, and receive a superabundance of moisture at the 
root. Young shoots should be pinched in or shortened so 
as to divert the whole nutriment of the plant, or as much as 
is possible, to the seed-vessels. “ I have no diflSculty in ob- 

* For a synopsis of the genus Camellia, see ‘ Trans. Linn. Soc.,* xxii. 
337. Camrilia fruits and seeds are well figured in ‘ Card. Chron./ i873» 
P- 1733- 
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taining seeds from an]^ variety of the Pompone or Middlemist’a 
Cumdlia^ by putting it in a bouse rather wanner and tiith less 
ventilation than suits greenhouse plants in general, impreg** 
nating the stigma, and cutting off the corolla before it b^ns 
to decay, so that the air may have free admission to it, without 
whidi precaution it will perish in most cases from damp.” 
The late Dean Herbert raised numerous varieties of large and 
small flowered or Pompone Camelliasy for a list of which and 
their pedigree see his ‘ Amaryllidaceae,* p. 367. This author 
observes that there is a strange mutability in the flowering 
(sporting) of Camellias^' a fact which Chinese, Italian, French, 
and Belgian raisers have long turned to good account by 
grafting the sports or reversions when distinct on common red 
or white seedling stocks, and distributing them as new sorts. 
Mr Chandler and Mr Gray also raised numerous seedlings, and 
others were sent out from Colville’s nursery. In America, 
Marshal P. Wilder Lts raised seedling Camellias^ and he thus' 
writes on the subject (see ‘Card. Chron.,’ 1873, P* 575 )* “ I*^ 
my experiments I have discovered that for the production of 
double flowers it is important that the pollen used for impreg- 
nation should be borne on a petaloid anther — that is, an anther 
bearing a small petal— and that this is still better if from a 
double flower. I have also observed that the larger and better 
developed this petaloid anther, the better the chance for a fine 
double offspring; for, as might have been expected, the anthers 
being connected with the corolla, the number of petals would 
be increased by such an operation. I found also that for the 
most perfect and symmetrical flowers it was better to select 
single flowers which were the most perfect in their , petals for 
seed-bearers, and that single or semi-double sorts with perfect 
corollas, when impregnated with “petaloid ” pollen, will produce 
double flowers of a regular formation. Of this I have the most 
conclusive evidence in Camellia Wilderi and many other fine 
double varieties in my collection, which were produced from 
the single re^ and single white Camellias fertilised by pollen 
from a petaloid anther of double varieties. 

Grafting. — All the finest seminal varieties or “ sports ” are 
propagated by grafting on stocks of the old single red variety, 
which is generally planted out in a greenhouse*^border to supply 
cuttings for stocks. Cuttings are made of the partly-npened 
shoots, inserted in pans or a bed of sandy earth, and covered 
with a close shade or a hand-light It is best, however, to place 
the cuttings firmly in well-drained pans, surfaced with white 
sand, and to set them in a cool shady frame under a hand-light 
for two or three weeks; after which place them in a moist 



THE CAlUttUA AND TEA 


SSI 


hmorn-hm of 75® td^ mh indue# *►/## 
stait into growth 1 tnm c 4 l|B i ^ 

sti^ll 8 i«ty*me 4 M If ptb' in E and 
partia%^8haded c#ei w niii d %iiidc g#wth, 

and b^g close togeM Outings are 

generally fit for gi^nf If » |^ alWr they are roojed, 
end m«^ he wodied em«er hy or i^etieer grafting any 

time from July to $ep€einber> or bdMl nearly all the year^ if 
^e ^nvenience of a heapd i^pagatiog^pit is at Oommand. 
lide^g^nfting is generally adx^dt a sini^ diagonal slit being 
made cXawawards an^ inch or two above the soil, and into this 
a we<%e*8hape(l scion is inserted, The scions should be 
formed of partly^hardenod young shoots two or four inches in 
length, the lower leaves being removed. In grafting, do not 
head off the stock, but make a clean downward cut with one 
stroke of a keen thin blade; then form the base of the scion by 
two more clean sloping cuts, and insert its wedge-shaped base 
into the cleft in the stock, taking care that the aibumum on 
one side of the stock at least is covered by that of the scion. 
No tying or mastic is requisite. Lay the grafted plants dia- 
gonally in the plunging material at the bottom of a heated 
case in the propagating-house, and keep them close for three 
or four weeks, in which time a union will have been made 
between the plastic tissues, and the parts will appear as if 
welded together. This is the best, quickest, and simplest 
method of grafting Camellias, and is generally employed in all 
good nurseries at home and in Continental gardens. Even 
cuttings are sometimes worked in this way, and rooted at the 
same time. Where thick roots of common varieties can be 
obtained, they may be tried as stocks. After the union is 
effected, head off the stocks neatly, and grow on the young 
plants in the usual way. Even shoots set with bloom-buds 
may be grafted by a clever propagator, and in this manner 
some pretty miniature blooming plants jure to be obtained, 
each bearing from one to four flowers and about as many 
leaves, the whole plant being not above six inches in height, 
M. Bause in 1868 grafted two or three dozen of C. reticuiata 
in this way a few weeks before their flower-buds expanded, 
and these little bijou plants were much admired when cx- 
hibitsd at South Kensington. Plants so treated would fetch a 
good price in Covent Garden, and we recommend some of our 
intelligent growers of decorative plants to give this plan a triaL 
If the old single red Camellia is fertilise with pollen from 
another variety it seeds freely, or seed may be obtained from 
any of the semi-double forms, and sown as soon as ripe in pans 
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of light rich earth. These grow away well and form excellent 
stoclu ; andi according to aome nurserymen and propagators, 
varieties worked on seedling stocks grow more vigorously and 

are longer lived than 
when grafted on cut- 
tings, but we have ob- 
served very little differ- 
ence. Inarching may 
be adopted when the 
stock is large and can- 
not be enclosed in a 
close case, or for reno- 
vating 0I4 specimens 
(see fig*)! Cleft-graft- 
ing also succeeds well 
in a close atmosphere. 

Thea.* — The Tea- 
plant, which has been 
so largely cultivated in 
China for ages, and of 
late years also in Assam, 
IS a variable plant — in- 
deed, I know of no 
plant which has any 
claim to the title of be- 
ing cultivated but what 
is more or less variable, 
in one way or other, 
since cultivation is ex- 

Inarcking Camellia on '*pianied-ouV* stock prCSSly designed and 

carried out as a means 
of improving plants in- size, fonn, colour, or flavour. Thea 
bohea (see ‘Bot. Mag.,' t. 998) is perhaps the most gener- 
ally- cultivated species for purposes of tea- making, but some 
forms of C<9.mellia, as C. sasanqm, are also used for the 
purpose. The numerous varieties of Chinese Tea imported 
to this country are principally the result of different meth- 
ods of manufacture, and in some cases depend on the age 
of the leaf, the tea made from the youflgest and earliest 
leaves being most delicate in flavour. The^Tea-plant is freely 
propagated from seeds, which are readily produced in culti- 
vation in our gardens if artificial fertilisation is resorted to. 
Cuttings of the young wood also root if inserted in heat, as 
recommended for Camellias. The Tea -plant grows well if 
* For a valuable account of the Tea-plant, sec Roylc’s Illustr., p. 107, 
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dWAtf-^«rii%, herlMic 60 iM pkats, md while the principal 
ipeiahers of riie grotq) ait confined to the tropical parts of 
)x>th hemispheres^ some trees are found in northern and tem- 
perate cometries. The principal genera in this order found 
in our gardens aie ^rrnanma, fUia, and Corchorus. Spar^ 
mannia africana is a well-known old greenhouse shrub, having 
white flowers and numerous sensitive stamens, partly abortive. 
When irritated, the stamens of this plant gradually expand, the 
motion being much more energetic in the sunshine than in the 
shade, just as in the case of the leaves of the Sensitive plant 
(Mimosa), It is also curious to note that the sensitive motion 
is exacfli the reverse of the same phenomenon in Berberis^ 
where tni stamens contract or close in towards the column. 
Corchonts japonicus is a well-known, golden-flowered, hardy 
shrub, its double form being especially common in our gardens. 
C, oapsularis is cultivated in the tropics, and furnishes the 
gunny-fibre of commerce, vast quantities of this material being 
now manufactured in London. The Linden-tree (Ttlia euro- 
peed) and its fastigiate, cut-leaved, and other ornamental forms 
are much employed in planting garden scenes, and seem to 
have been appreciated as a landscape ornament at an early 
date; and some of the finest avenues in existence, as at 
Burghley and Hampton Court, are planted with Limesto We 
have several selected “sports” from the different species of 
Tilia in cultivation, some of the variegated forms being very 
handsome. These are best propagated by budding or grafting 
on their respective green-leaved or normaJ types! 


The Daphne Familv {Thymeiacea). 

A small group of shrubs, characterised by their tenacious 
bark : indeed, in Nepal, the natives prepare a peculiar soft 
bibulous paper from the bark of Daphne bholua, and JD. eannu* 
bina is used for a similar purpose by the Chinese, and the 
beautiful lace-bark is prepared from Lagetta They 
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are principally natives of North India, South America, the Cape, 
and also of New Holland, while a few are European. The 
principal genera grown in our gardens are Daphne Mezer^nty 
Fimdiay and one or two others. Many of the plants in this 
group bear berries, which germinate freely sown in a gentle 
n^t, or the hardy species in pans or boxes in a cold fVame or 
pit. Cuttings of the young or partially-ripened wood are also 
successful. 

Daphne. — A genus of deciduous or evergreen Shrubs, princi- 
pally natives of Southern Europe, India, China, and Japan. The 
varieties of D, indica and D, cneorum are favourites, their 
flowers being deliciously fragrant. All the tender species may 
be propagated from cuttings taken off either in spring or autumn 
and inserted in well-drained pots of sandy soil. Side branches, 
an inch or two long, are best The hardy kinds rnay be pro^ 
pagated by layering, and some, as D. Mezereum and the com- 
mon British Spurge Laurel, D, Laureohy from seeds, which are 
freely produced. Seedlings of the last-named species are 
generally used as stocks on which to graft the tender and more 
valuable stove or greenhouse kinds. The seeds of D. Laureola 
take two years to vegetate, so that cuttings or layers are more ex- 
peditious. Stocks for grafting, no matter whether of D, Laureola 
or Z>. pontica (which some propagators prefer), may be estab- 
lished in pots. Graft in heat in the winter or spring, and in- 
troduce the stocks and plants from which the scions are to be 
taken into heat a week or two before the operation takes place. 
A young shoot, 2 — 3 inches in length, is selected for a scion, 
the lower leaves being removed. Side and splice grafting are 
the methods generally adopted. Do not head down (he stocks 
entirely until after the scions have taken. Side-grafting in a 
close case, with the pots pllmged in a genial bottom-heat, is 
best, and do not use too much tying material ; indeed, a clever 
manipulator discards it altogether in the case of Daphnes, Gar- 
denias, Ixoras, and Camellias ; and when a moist genial heat is 
kept up regularly, it is not required. Care must be taken, 
however, that the scions are not displaced in watering or syr- 
inging. There are several hybrid Daphnes in cultivation 
and several seminal varieties, some of the dwarf bushy kinds 
being veiy beautiful hardy shrubs. It does not appear to be 
generally known that cuttings of all Daphnes succeed perfectly 
if grafted in a close-healed case on pieces of their own roots. 
In the case of the choice and tender varieties, roots of the 
commoner species, such as D, Laureola^ or better still, D. 
portticay are preferable for many practical reasons, and give 
better results. In Devon, Comwdl, and other mild southern 
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2 >. cnm^m, M. Finn ^ MM P. ** Dauphin/’ its 

parents being P» cMfm fiwti)iws<i with the pollen of D. t>dar0. 

Other beautihil hybrids are P. nmp&Mkma (D. australis x 
jD. aUifides).!?, Fkniam (i>* cdlina x /). oli^ides), D, toUim^ 
axiUaris {P. Jifimereum x p^ 0 Uim). D. kybrida \p. odora x 
Di cldsely resemble^ D, Dauphin,” and was raised 

by M. flon from the same {mitnts some time about 1822, 


The CARROt and Celery Family (Umhellifercs). 

A large group of herbaceous plants, mostly having hollow- 
furrowed stems, and often milky. They are principally natives of 
northern or temperate countries, and especially of Europe, 
North Asia, North America, and the Himalayas. Many of the 
species are medicinal, several are valuable food-plants, while 
others are dangerous poisons. The pnncipal genera in culti- 
vation are: Hydrocoiyle^ Eryngium^ Cicuta, Apium (Parsley), 
Fcsniculum (Fennel), Angelica (Angelica Root), Ferula^ Hera- 
cleum, Daucus (Carrot), and many others. Celery, Parsley, 
Carrots, Parsnips, Angelica, Fennel, and one or two other 
kitchen-garden products, are too well known to need descrip- 
tion, and are nearly all selected cultural forms of native wild- 
ings, with the improvement of which hybridism has had but 
little to do. Several North American Umbellifers, natives of 
Oregon, and there popularly known as “ Biscuit Roots,” are 
edible, and might possibly be worth introduction to our gardens. 
Seeds are freely produced, and germinate readily sown in April 
or May in shallow drills. 

Apium {Celery and Parsley), — Wild Celery {Apium gra- 
veolens) is a native marsh-plant, generally found near the sea, 
and although poisonous in its wild state, becomes a delicious 
vegetable when cultivated and blanched. A cultural form of 
this plant is known as Celeriac or Turnip-rooted Celery, and is 
much used on the Continent in* salads and soups. The culti- 
vated Celery of our gardens is very variable, numerous red and 
white stalked forms being known. A, {Petroselinum) sativum is 
the Common Parsley, one of the freshest and greenest of all our 
kitchen-garden herbs, and was introduced from Sardinia in 
1548. Hamburg Parsley has fusiform roots, which are sliced 
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for soups. Several forms of the Common Parsley have been 
obtained by careful selection. 

Daucns (Carrot ), — ^The Carrot appears to have been intro- 
duced into this country by the Dutch about 1558 in a culti- 
vated state, but it has been long known by the ancients. Flinty 
tells us the best were brought to Rome from Candia. This 
crop is easily raised from seeds sown in March or April, or in 
August for a winter crop. The seeds are fringed with curied 
or hooked hairs ; and to prevent them sticking together and 
coming up unevenly in the drills, rub them well together with 
dry sand, earth, or ashes previous to sowing. For seed, plant 
the finest and cleanest roots, and thin out the umbels when in 
flower. 

Miller, the celebrated gardener at Chelsea, and M. Decaisne, 
both failed in their efforts to improve the v^d inland form of 
Daucus carota by culture and selection. In i860, however,^ 
Prof. Buckman (see ‘Sc. and Prac. of Farm Cult.,^ p, ii) 
“ gathered some seeds of the seaside form (D, carota^ var. 
fnaritimd) at Bognor, which, on being sown in a prepared 
plot the following spring, resulted in fairly succulent roots, 
which on being cooked were pronounced to be excellent. 
While on this subject, it may be mentioned as not a little re- 
markable that so many of our garden esculents should be 
derived from seaside plants. Thus probably Carrot, but cer- 
tainly Celeiy, Seakale, Asparagus, and Cabbage. This would 
seem to point to the fact that cultivation requires a complete 
change of the circumstances necessary to maintain a wild con- 
dition \ and hence cultivated plants can only be kept up by 
the labours of a cultivator.” This last statement* not only 
shows us how valuable a complete change of soil and atmo- 
sphere is to cultivated plants, but also leads one to inquire 
whether valuable varieties of vegetables might not be origi- 
nated from some of our inland plants by commencing their 
culture and selection in a maritime locality. 

Pastinaca (Parsnip ), — The Common Parsnip is a native 
plant, and is also found in Southern Europe. As an esculent, 
these vegetables have been long known; and according to 
Pliny, the Emperor Tiberius esteemed them^ so highly that he 
had them brought to Rome annually from the banks of the 
Rhine, where they were at that date cultivated. 

In 1847, ^^of. Buckman gathered seeds of the wild Parsnip 
from the Cotswold Hills, where it is one of the most frequent 
of weeds; and after cultivation and selection for five years, the 
result was a new esculent variety, now known as the “ Student 
or Hollow-Crowned Parsnip” of gardens. 
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Trees or shrub$,'pimdp«%iwltt of Asit, Europe, 
India, China, and Nqv^» Aiioriea,^ 'moA in our 

gardens by different spedtes of UiimM (ESms), Cfeto (Sugar- 
berry), and Planera. Propagated by seeds when procurable, 
or by layers. The weepu^, golden - leaved, and variegated 
varieties of Elm are graft^ on the common green-leaved 
species as a stock. The Pbmeras also do well grafted on the 
Common Elm. 

From the * Gardener’ (1871) we learn that in Lord Petrie's 
Park, Thomdon Hall, Essex, some Elm-trees are growing which 
have been grafted" on Hornbeam stocks (Carpinus), If this is 
correct, which we pannot help doubting, it is the first instance 
of grafting having been successful between two different natural 
orders. It appears that, “ according to the observations of Dr 
Bull ” (in the ‘ Florist ’), “ the English Elm, in ordinary Here- 
fordshire soil, grows more rapidly than that most vigorous- 

f owing of all the varieties of the Wych Elm, the Chichester 
Im — a tree that in suitable soil will often make shoots of 
from six feet to ten feet long in a single year.” The experi- 
ment, he says, has been made. “ Some say that the English 
Elm won’t grow well ; but the fact is, they are sent out grafted 
on the Mountain or Wych Elm. So long as the tree is planted 
in the rich loamy soil so prevalent in nurseries, the advantage 
is undeniable, — a larger tree is grown in a shorter time and 
equally good ; but remove it to the ordinary stiff clay loam of 
Herefordshire, and the Wych Elm will not thrive. The con- 
clusion is evident: plant English Elms on their own hardy 
roots.” 

Ultnus berardi is a very remarkable and distinct variety of 
the Common Elm (Ultnus campestns), raised in 1865 by MM. 
Simon-Louis of Metz. It forms a very bushy shrub, with very 
slender branchlets, and in its foliage exactly resembles Comp- 
tonia asplenifolia. The leaves are of a very dark green, almost 
black, very small, and irregularly crenated, like those oi Planera 
crenata^ and usually stand erect on the branches, which they 
almost entirely hide from view. 


The Cranberry Family (Faccimaaa). 

A group of shrubs or small trees, fi’^uently evergreen, and 
principdly valuable for the sake of their edible fruits. They 
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abre mostly found in swanq)Sp marshes, and sub-alpine districts 
in tempeiW parts of the world, and espeiiaaUy in North and 
South .^erica, Europe, and Asia4 They are represented in 
cultivation by Oxycoccos and Vaccinium (Whortleberries) ; while 
several species of Oxycoccos and Vaccinium are grown in swampy 
ground m North America, and the fruit canned and exported 
as “Cranberries.” The berries of our native V. ulipnosum 
are said to be narcotic, and to be used for rendering t:^er and 
porter more heady or intoxicating. 

In ‘Science Gossip,* November 1872, is an account of a 
curious British plant, supposed to be a hybrid between Vaccin- 
ium myiiillusy which it resembles in time of flowering, flower, 
and fruit — and V vitis-idccus^ which it resembles in stem, leaf- 
age, and habit. The pollen is slightly irregular and shrunken, 
and there are but few perfect seeds (see ‘^our. of Bot/ ix. 
122). 


The Verbena Family {Vcrbenacecc), 

A very attractive group of trees, shrubs, or herbaceous 
plants, common to the tropics of both hemispheres, and found 
plentifully in South America. They are represented in our 
gardens by Verbena^ Lantana^ Petrea, Cailicarpa^ Clerodendron^ 
and Myoporum, Nearly all the species are readily propagated 
by cuttings ; Fetrca^ however, is an exception. Seeds of Ver- 
bena, Lantana, Calluarpa, Clerodcndron, and Myoporum ger- 
minate freely, sown as soon as ripe in well-drained pots or pans, 
and afterwards placed in a heated case to germinate. Clera- 
dendron Kcempferi, C. fallax, C. Balfouri, and others, are 
best propagated by seed sown in a pot or pan and plunged in 
a genial bottom-heat of 75® to 80®. 

Cleridendron {hybridum) speciosum (see ‘ Revue Hort.,* 1873, 
p. 471). This showy scarlet-flowered plant is said to be a hy- 
brid between C, splendens and C. Balfouri or C Thompsoni, 
and was sent out in 1868 by Mr W. Bull. It is also Imown 
as C hybridum, Hort., Cl speciosum RoUisoni, or simply as 
C. RoUisoni. 

Verbena. — ^A genus of hardy car half-hardy annuals, biennials, 
or herbaceous plants, represmted in our gardens by V. venosa, 
V. incisa, and V. ieucrotdes. V. chamcedri/olia was also one of 
the earlier species from whence our modem varieties^ origin- 
ated. All are natives of South America. They are readily 
propagated by cuttings of tho young growth, by seed, or by 
divisioja* As a florists* flower the Verbena has ti^n much im- 
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yi mMndm is a dwarfgfowing plant, which was much grown 
twenty-five* years "'ago. Its procumbent growth roots at every 
joint, and the bright green foliage forms a dense carpet, above 
whiOh rise little trusses of brilliant scarlet flowers. This kind 


is still in cultivation, and ought to be invaluable to the hybrid- 
iser in improving the habits of more modern and larger-flow- 
ered varieties for bedding purposes. V, mctsa, a red-flowered 
species, with mciso-dentate foliage, was introduced from Pan- 
ama in 1836, and V, teucroides from Monte Video the year 
following. This last is sweet-scented, used formerly to be 
much grown as an ornamental plant in gardens, and, together 
with V, melindra and V, incisa^ seems to have originated the 
bedding varieties now so popular, and of which that known as 
Purple King is one of the best. Mr Rumsey of Waltham 
Cross raised a very beautiful large-flowered variety, named and 
sent out as F. odorattssima in 1876. This had large trusses of 
bright rosy-lilac flowers, each nearly an inch across, with a con- 
spicuous white eye, and is very distinctly and agreeably per- 
fumed. Verbena Monetii is a pretty little plant, from which 
have originated most of the dwarf-growing, striped, and bor- 
dered varieties, either by seminal variation, or its having been 
hybridised with the irregularly-striped forms of the F. teucroides^ 
or large-flowered group, of whicJi F striata perfecta may serve 
as a type. Some very pretty varieties of F Monetii were raised 
in i860 by M. Laloy, a horticulturist of Souhmis. This plant 
might be used for cross-breeding purposes with the common 
forms, and some very nice fancy flowers thus obtained for pot- 
culture or for baskets ; but for bedding purposes self-coloured 
forms are best. About ten ye^ ago Mr Wilb and others at- 
tempted to cross F venosa with the hybrid forms of F Uur 
eroides and F melindray but, I |)elieve, without success. 

Verbena montana, — A perennial and perfec^ hatdy and 
free-blootning pale rosy-flowered species from the Kx)cky Moun- 

2 N 



5^3 GEMEB^ REVIEW. 

fajm, was intnsduced to Ascot a year or two ago. It roots 
freely from youns tops in h^at^ like the other varieties. In 
noti^ the introduction of this plant in 1873, editors of 
the ^ Gardeners^ Chronicle* (see p. 575) remark; ‘^Crosses 
made between this new species and V, vmasa would in ah 
probability produce an interesting progeny, and if it were also 
used by raisers of seedling Verbenas, for the purpose of restoring 
something of the lost constitution which has resulted from inter- 
breeding, the Verbenas might eventually become more ^pular, 
or at least better fitted for outdoor purposes in our gardens.*’ 
Verbena Lamberti is a strong-growing plant, bearing lilac- 
purple flowers in dense terminal clusters (see ‘ Bot. Mag.,’ t. 
2200). V, aubletia is another of the earlier species (see ‘ Bot. 
Mag.,’ t. 308). 


The Violet and Pansy Family (Vio/oeets), 

A small natural group of temperate herbaceous or sub- 
shrubby evergreen plants, principally natives of Europe and 
America. Vtoia odorata is one of the best-known examples, 
and from this wild species we have now a race of very beautiful 
single and double blue, purple, lilac, and white varieties. The 
Neapolitan or Naples Violet has long been grown in our gardens 
for its early-blooming habit, as also has “ The Czar.” Lee’s 
“ Victoria Regina ” and “ Prince Consort ” are even superior to 

The Czar ” in size and colour, their fragrance being fully equal 
to the wild species. Ten or twelve years ago Viola lutea^ a wild 
Yorkshire species, and the soft lavender purple K, comuta qr 
Homed Violet, were introduced for bedding purposes, ’and 
several races of what are known as Bedding Violas have been 
originated by blending these species with some of the more 
hardy and strong-constitutioned Pansies. Some of these half- 
breeds are very beautiful, and possess the valuable property of 
remaining in bloom for severe months. One of the best of 
the yellow-flowered varieties is V. ** Sovereign,” and V. “ Blue 
Perfection ” is one of the best of the blue-flowered race; Mr 
R. Dean, Mr Cannell, Mr Ware, Messm Downie and Laird, 
Messrs E. G. Henderson, and other raisefli, have assisted in 
the improvement of the races of Pansies and Bedding Violas. 
One of the most vigorous of our wild species is the bluish-lilac- 
flowered Wood Violet, V. eanmn^ which blooms most profusely 
along with the Primrose and j^luebells {SeUla nutans\ in £he 
spring months. This ^ant is well worth takmg in nand by 
some intelligent hybrimser^ a little cultural carei selection, 
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wel^k|i^'t#«fe|l| of fcaidy, lii^e-flowered 
Violas^ by $om supp<md lo bave ii«%inated ftom the com- 
mon irfld F. of oA corn-fields, while others suppose 
otu^ garden Pansies to has^ iSmm K /nVi74^ crossed 

or hybridised with WWs Tattarian Heart’s-easc (see 

^Bot, Mag./t i? 76 ). Urn emdit of raising the first Pansy 
is said to be due to La^ Mary Benfiet (daughter of one 
of the l^ls of Tankervifie) who had a garden at Walton- 
on -l^hames, and* with the assistance of her gardener, Mr 
Rich^dson, raised the Pansy some time about i8io or iSia. 
Pansies are easily reproduced by side-slips or cuttings of the 
young growth taken off any time during the spring or sum- 
mer months. They strike freely in the ordinary borders 
or flower-beds, but require shade in hot weather. Where 
they are to be propagated in quantity, a cold frame with a 
northern aspect, or a border behind a north wall, is the best 
position for them. New forms and colours are raised from 
seed. Select the best-shaped and richest-coloured varieties 
as seed -bearing plants. Cuttings of the solid young side- 
shoots struck in August or September, and planted out in a 
cold frame, will bloom the following April and May. The 
earliest flowers — say the first half-dozen borne by each plant — 
should be carefully impregnated with pollen from other good 
flowers, using for the purpose a small camers-hair pencil 
slightly moistened, so as to hpld the pollen readily. Some 
growers, instead o( fertilising the blooms artifijially, admit air 
freely on warm sunny days or save seed from open-air beds, 
but in either case seed from the earliest and finest flowers 
only should be saved. Where several varieties are grown in 
the same frame or bed, they become self- crossed by the 
wind or by insects, and seeds saved from self-fertilised flowers 
produce a large number of good flowers, the best of which 
may be perpetuated for exhibition or decorative purposes by 
cuttings. These rich-coloured, velvety flowers may be bloonyed 
throughout a great part of the year by striking cuttings at 
different times: thus autumn-struck cut^gs flower in the 
spring, and spring-struck cuttings bloom in the summer and 
autumn months. Many of the other Violas might be crossed 
mih these lovely flowers, and in Jthis way something new in 
colour, habit, &c., might bp obtained. 
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the Grape-Vine Family {Vitacia),^ 

A group of rambling shrubs or erect bushes, the woody 
tissues of which at certain seasons abound in a copious supply 
of sap. The species are wild in the woods of the milder and 
tropical climates of both hemispheres, and especially in the E. 
Indies. The principal genera are Vitis^ Cissus^ and A mfklops is, 
Several species of Vitis abound in Ameripa, including V, 
vulpina^ V. astivalis^ V. Idbruscay and others. The European 
cultivated Grape, V, vinifera, is supposed to be a native of 
Asia, and its small-berried, seedless variety is much grown at 
Corinth, Zante, and other parts of Greece, and imported to 
this country under the name of Currants,” which is a corrup- 
tion of Corinth. The value of these depends on their beii^ 
seedless ; and it is said that if cultivated in other warm parts 
of Europe this variety shows a tendency to produce larger 
berries containing seeds. The “ Sultana ” Gra^, of the fruit 
of which raisins are made, is also seedless, as well as a variety 
called Black Monukka, long grown at Chiswick and elsewhere. 
The Grape-Vine is one of the earliest cultivated of all our 
fruits, and the art of wine-making was known at least 6000 
years ago. In the tomb of Phtah-hotep, a high functionary 
who lived at Memphis 4000 years b.c., are scenes in bas-relief 
representing the gathering of the Grapes, bruising them with 
the feet, &c. ; and, curiously enough, the artist has represented 
a wine-bibber in a state which leads one to suppose that the 
ancients did not always drink wine in moderation (see * Belg. 
Hort.,’ 1872, p. 288). We need not pretend to talk of the de- 
terioration of our modem cultivated fruits, when the bas-reliefs 
of Egyptian artists speak to us across an awful gulf of five or 
six thousand years, and show us that our Vine of to-day is much 
the same as that grown thousands of years before our time.t 
The American Vines deserve some slight notice here, as they 
succeed in a severe winter and very trying summer climate, 
where our European varieties have hitherto failed. There are 
nine types or species of Grapes found wild in the woods of the 

* For a very full and interesting account of Ameffcan native Vines, and 
their cultural varieties, hybrids, &c., see “The Illustrated Descriptive 
Catalogue of American Grape-Vines,” published by Bush & Son, of the 
vineyards and grape-nurseiies, Bushberg, Tefferson county. Mo., U.S.A. 
The species in this valuable work were aescribed and arranged by the 
late Dr Engelman of St Louis, and a perusal will amply repay the culti- 
vator here at home. 

t For a full account of the Vii^s of N. America, China, and Japan, see 
Dr Regers ^Conspectus Speciorum Generis Vitis.’ 
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This last-named species is also known as Viks roiundifoliay 
Michaux, and is strictly confined to the Southern States, 
while hitherto it has withstood the ravages of the Phylloxera. 
The Scupperong is the best -known cultural variety. The 
“Isabella” grape, a noted American variety, is one of the 
best of all the cultural forms of Vitis labrusca. Unfortunately 
the hardness of the wood and different structure of the bark 
renders this scathless species unfit for use as a stock for 
more tender varieties of other species. American Grapes have 
to Europeans a disagreeable musky or “ foxy ” flavour, and to 
improve the flavour and at the same time retain the vigorous 
constitution of the American Grapes, hybrids have been ob- 
tained between V, lahrusca and European varieties of V, 
viniferat as well as between V, vinifera and V, cordifolia ; and 
it is interesting to note, in the case of these hybrid Vines (as in 
hybrid Rhododendrons), that the more the hybrid or half- 
breed assumes the aspect and characteristics of the tenderer 
parent, the less is it suitable for the northern climate — or, in 
other words, what is gained in flavour is lost in constitutional 
vigour. 

According to Dr Regel, the cultivated Grape-Vine (Vitis 
vinifera) is not of pure specific descent, but is a hybrid between 
K lahrusca and V, vuljfina, both of which are natives of North 
America, Japan and China, Manchouria, and the Himalayas. 
M. Regel derives his conclusions from the following facts : “ i. 
The Grape-Vine is not known in a truly wild state, except as 
an escape from cultivation ; 2, The species lahrusca and ml^ 
pina are truly wild in that district of Asia where the culture of 
the Vine originated ; 3. The European Vine, introduced into 
America, has never given such good results there as have the 
varieties of V. lahrusca and V. vulpina^' 

Vines raised from seed are nearly as variable as Apples, 
Plums, Pears, or other cultivated firuits, both black and white 
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varieties being produced from seed taken from the same dustet 
In 1869 Mr A. F. Barron raised fertile dowers of Royal Mus- 
cadine (Chasselas de Fontainebleau) with pollen from the Black 
Monukka, a small-berried, thin-skinned variety, having very 
tender and quite seedless flesh. The object of this cross was 
to obtain a race of seedless varieties with large berries. From 
the seeds obtained ten or twelve varieties were raised — some 
black, others white, and some of both kinds having very sjmall 
seedless berries, even smaller than the Black Monukka; but 
none of the varieties are of any value. M. Bouschet has im- 
proved some of the French-wine Grapes in colour of the juice 
and earliness by crossing such varieties as Aramon (Burchard^s 
Prince), Carignane, and Grenache (Alicante de TH^rault) with 
an early variety having very highly coloured juice, named Le 
Teinturier (see ‘ Jour. Hort. Soc.' (new series), i. 49 ; and at p. 
13s are some interesting remarks by the late Mr J. Standish ^ 
on raising seedling cross-bred Grapes). 

Mr George Haskell of Ipswich, Massachusetts, has origi- 
nated a race of Grapes by intercrossing the native American 
Fitis riparia with European varieties, and vice versd. One or 
two varieties raised from V, riparia fertilised with pollen of 
Black Hamburg and White Chasselas are described by Dr 
Hogg (see ‘Jour, of Hort.,^ 1875, P- 4^0) as being very good, 
with a flavour quite distinct. The influence of the cross is 
very apparent, and we 'may hope to improve our Vines by in- 
fusing into them some blood from the hardier races. Dr 
Wylie has also produced some fine hybrids between the Ameri- 
can and European varieties, and some valuable varieties have 
been raised by Mr Rogers. 

Although numerous cultivators have raised seedling varieties 
of Grapes in this country, many of them being varieties of 
more than average merit, yet I believe I am right in saying 
that no attempt has as yet been made to obtain improved 
hardy or open-air varieties for wine-making. At Woodstock 
Mr Fenn and other cultivators grow good open-air Grapes, and 
make excellent wine ; and we await the result of the Marquis 
of Bute's vineyard experiments with considerable interest ; but 
whether it succeed or not, the fact remains, that small quanti- 
ties of pure and wholesome wine are made every year from 
British open-air Grapes, and there is no reason why this quan- 
tity should not be largely increased, especially in the southern' 
counties on warm dry soils suitable to the Vine. Two varieties 
— Esperione and the old “ Black Cluster ” — ripen their fruit on 
sunny walls in average seasons, as doubtless would also many 
of the French-wine Grapes ; but if wine-culture is to be sue- 
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of their varieties, were grown in the Royal Horticultural 
Society's garden at Chiswick as ornamental climbers, and bore 
very heavy crops of fruit. The flavour of these Grapes being 
peculiarly strong and musky, they would not compafe with 
Hamburgs and Muscats for dessert purposes ; but as wine 
Grapes, along with Esperione and Black Cluster, they would 
be valuable for their hardy and prolific character. Any intelli- 
gent cultivator might obtain the North American species^ and 
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by a series 6f judidons crosses with the two last-named varie- 
ties or Roy^d Muscadine (winch also not unfrequently ripens 
its fruit on walls having a southern aspect), I feel confident a 
race of prolific varieties, suffidently hardy to stand out dimate, 
and valuable as affording Gmpes for wine-making, would be 
obtained. Even as it is, one cannot see the numerous in- 
stances of the Vine ripening its fruit as it now does, with- 
out any cultural attention, on cottage and tenement walls at 
Knightsbridge, Brompton, South Kensington, and also in the 
more suburban parts of London, without wishing that some 
society or enlightened individual would take up the subject, 
and give it a thorough trial in a favourable locality. The 
Esperione, as we have before stated, almost ‘invariably ripens 
its fruit in this country in the open air on walls ; and it, to- 
gether with other varieties, might possibly be much improved 
for open-air culture bv grafting them on the North American 
species or varieties as stocks. At any rate, here is another 
field of inquiry and research well worth the attention of our 
go-ahead horticulturists. In the Herault, fifteen millions of 
American Grape-Vines (principally the variety known as Clin- 
ton) have been planted in districts where the Phylloxera has 
done the most damage. The unanimous opinion of the grow- 
ers, to whom success or failure in the Vine crop is of the 
greatest importance, is that the American Vines resist Phyl- 
loxera better than the French ones ; and if in some cases the 
quantity and flavour of the fruit is not all that could be de- 
sired, they form strong and vigorous rooting stocks, on which 
the approved French Vine Grapes succeed better than on their 
own roots. 

In the ‘Gardeners^ Chronicle,’ 1871, p. 836, is a highly 
interesting and very suggestive article on the setting of Grapes, 
from which it appears that the irregular and enoraious berries 
found in some bunches of Grapes are due to the enlargement 
and displacement of the seeds, these seeds being generally 
barren or sterile. It is a singular fact that all stoneless or 
seedless Grapes — such as Black Monukka, and the Corinth or 
“ Currant ” Grape of Zante — ^have very small berries ; and we 
often see the same depauperation shown in seedless berries of 
Muscat, Hamburg, and other varieties, which have not been 
properly fertilised. Hence it seems useless to hope for a race 
of large-berried seedless Grapes; but if we could get at the 
secret hinted at above, and by some course of culture or man- 
agement render the seeds of our Grapes larger, even at the 
cost of sterility (since fertility is not required in the seeds of 
fruit to be ekten), we might obtain a race of enormous-berried 
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and fig. b the manner generally adopted when they are 
intended for planting in the border for permanent Vines. 
After the eyes are prepared as at fig. a, plant them in clean, 
well-drained, four-inch pots, firmly filled with fresh turfy loam 
and sand : rich or manured soil should be avoided, as it be- 
comes sour or stagnant before root-action begins. Dibble the 
cutting or eye into the centre of the pot with a little silver sand 
around it, after which water well, and set the pots in a cool 
house or pit for a week or two, to allow the eyes to callus ” 
ere they are placed in heat. Cuttings (fig. b) for border 
planting may be buried in a shallow layer of soil o/ m boxes, 
and placed in a cool pit or vinery, where they wrill'^* callus ; ” 
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and they can be planted in May, or even earlier, where they 
are wanted. 

Grafting , — This is a ready way of renovating old Vines; and 
the safest plan to effect this is to bring in young canes in pots, 
and inarch them on the old established canes after the latter 
have made twelve to fifteen inches of young growth. The 
stocks should always be in a much more advanced state of 
vegetation than the scions, to prevent bleeding. Eyes vath a 
portion of the old wood may be inserted in old canes, as shown in 
our diagram. “ This should be done without cutting too deeply 
into the stock, which would cause it to bleed, and so prevent a 
union ; but a very shallow cut one and a half inch long should 
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be made, with a cross downward cut at the end, and the graft 
be fitted to it as shown in our sketches. The graft should be 
bound up with bass matting rather tightly, and then the junc- 
tion covered with grafting-wax.” Whip, veneer, or even bud- 
ding succeed well if neatly and quickly p^ormed; and for 
indoor culture the Hamburg or Muscat of Alexandria stocks 
are best, as a general rule. 

From the ‘ Florist ’ we learn that “ Mr J. Douglas has with 
facility grafted Vines by simple whip-and-tongue grafting young 
wood on young ivood, A moderately vigorous young shoot, with 
the wood firm, was chosen, and a scion to correspond, and four 
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out of five grafts thus put oii, grew away freely. They were 
only bound with matting, and probably clay or giafitbg-wax 
would better secure the nmm. The advantages of this plan 
will be patent to all.” 

The influence of the Vine stock over the scion is amply 
illustrated in the following quotations 5 and a well^ronducled 
and carefully-recorded series of experiments with Vine stocks 
would be of great value from a horticultural point of view. A 
correspondent of the * Florist ’ writes : ** I have growing here a 
West’s St Peteris, grafted on a Purple Constantia, and I find 
the fruit greatly improved in flavour, while the betry is much 
larger and quite a fortnight earlier. The two adjoining Vines 
are West^s St Peters, and very healthy, one on its own roots, 
the other grafted on the Black Prince; in these two cases 
there is no perceptible difference. In another house I have 
a Black Hamburg inarched on the Purple Constantia, using 
the two stocks for the one Vine, tind in this case the Ham- 
burg is quite a fortnight earlier, and the fruit much richer in 
flavour. The Vines on the Constantia appear to have the lead 
in vigour of all the other Vines. In the same house is a Muscat 
of Alexandria inarched on the Royal Muscadine, using the two 
stocks for the Muscat Vine. On this Vine the fruit sets almost 
to a berry, and is very vigorous. These Vines are freest, which 
is a consideration greatly in its favour.” 

Mr David Thomson contributes the following valuable infor- 
mation : “ We have the Gros Guillaume Grape — so long mis- 
called Barbarossa — in two different houses, grafted on the 
Muscat of Alexandria, and in another and cooler house on 
Black Hamburg roots. In the Muscat house, and in the 
cooler Hamburg house, we have it also on its own roots. 
The results under these three conditions are strikingly differ- 
ent. In both houses on the Muscat stock it swells its berries 
much more regularly, and to a larger size, than it does on its 
own roots in the same house, and on Vines of the same age. 
In the cooler Black Hamburg house it neither makes such 
large berries nor bunches ; but it colours much more rapidly 
than in Muscat temperature on the Muscat stocks, or than it 
colours on its own roots in either house. We have one vigor- 
ous Vine on its own roots, in which there are just two mod- 
erate-sized bunches ; but these two bunches are not nearly so 
fine in berry as bunches four times their size on Muscat roots 
under heavy crops. We consider this one of the noblest-look- 
ing, and in every respect one of the best, late Grapes in culti- 
vation ; and to those who wish to grow it to the greatest per- 
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fection in bunch and berry, as well as high finish, we would 
say, graft it on a Muscat in a Muscat temperature, and allow 
the stock at the same time to develop either one or two bear- 
ing-canes, as well as the graft of Gros Guillaume. It must be 
added that it fruits more freely under closer pruning on the 
Muscat than on its own roots, or on the Black Hamburg.” 

Mr J. Smith, of Waterdale, says : ** Most of our shy-growing 
Grapes may be improved, and even shanking to somfe extent 
prevented, by grafting. Mrs Pince has more compact bunches, 
and finishes better; and Muscat Hamburg and Madresfield 
Court grown in this way are not liable to crack. The Barba- 
rossa, grafted on the Black Hamburg, fruits freely on jpurs, 
and produces more compact bunches, which are more satisfac- 
tory for hanging late than large loose ones.” 

Inarching Bunches of Grapes. — Mr Temple says: “This 
practice is by no m^ans new ; but from experiments which I 
have made, I am inclined to believe that there is little advan- 
tage to be gained by grafting a number of bunches together. 
To see what size a bunch can be made to attain was not, how- 
ever, my object, but to ascertain what influence one kind of 
Grape would have on another. A bunch of Foster’s Seedling 
spliced to one of Lady Downes seemed to be flaccid and 
tasteless compared with the same kind left alone. A bunch 
of Muscat of Alexandria grafted on a Trebbiano seemed to 
have little or no Muscat flavour in it. A Lady Downes 
“ worked ” on a bunch of itself, was unchanged in flavour and 
appearance. In order to have handsome bunches as well as 
increased dimensions by grafting, it is necessa^ to use small 
ties for training one of the bunches neatly over its companion, 
so as to maintain a symmetrical form. Grafting must be done 
either before the bunch comes into flower or very shortly after 
the berries are set ; but careful and steady hand? must perform 
the operation.” 

It is always desirable that cultivators, when recording experi- 
ments in Vine or other grafting, should state fully whether the 
scion receives all the nourishment afforded by the stock, or 
whether it is merely inarched or budded on the stock as a branch. 
This is a most important point ; for ^ is «patent that if the 
stock is entirely devoted to the scion, its individuality and con- 
stitutional characteristics must be overruled to a greater or less 
extent, just as the scion is strong or weakly in habit ; but if 
the stock is allowed to bear foliage of its own, as well as that 
of the scion, its influence must necessarily be much greater. 
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Seai/liffg 0r Ct0si4r^ Gfapu. 

Of course nearly all Uie Gmm in cultivation are either 
seminal or cross-bred vajwbiia, thoac named in the fol- 
lowing list are interesting as having been raised from well- 
known varieties in English gardens, and I give them here as 
examples of what intelligent cross-breeding or even seminal 
variation and selection will effect in a few years. Of late 
years the greatest gain in the way of new Cirapes has been the 
lajte^eeping varieties. 

A6tam JBass.-^A seedling raised by Mr Pearson of Chilwell, 
from Mrs Pitice’s Bladt Muscat. 

BidwdVs Sidling. — K black seedling Grape raised by Mr 
J. C. Bidwell of Exeter, and sent out by Messrs J. Veitch & 
Sons, who first exhibited it in 1858. 

Ascot Cttronelle, — Bunch 10-12, inches long, slightly shoul- 
dered, the berries being white with a thin bloom, and the point 
of the style persistent at the apex. It was raised by Mr 
Standish between Blanc de Saumer and Muscat Citronelle, 
and has a Muscat flavour, 

Chilwell A/icanle,— An oblong-berried black variety, raised 
by Mr J. Pearson at Chilwell. It is a seedling from Black 
Alicante, and first fruited in 1871. 

Dr Hogg. — A yellow round-berried variety, raised by Mr J. 
Pearson. It is a seedling from Duchess of Buccleuch, which 
it resembles in flavour, but is much larger in berry (1872). In 
reference to this now well-known and excellent Grape, the 
raiser says : “ I tried what the effect of crossing Ferdinand 
with other Grapes would give, and raised a large batch of seed- 
lings, some also from other crosses, which were all planted 
together. Some of these were exhibited 6th September 1871, 
From them the committee of the Royal Horticultural Society 
selected one for a first-class certificate, and as the chairman, 
Dr Hogg, appeared much struck with it, I named it after him. 
I knew it was a seedling from the Duchess of Buccleuch, and 
never could make up my mind what was its other parent, or if 
it had been crossed at all. Knowing that all the race of Grapes, 
comprising Muscat Muscadine, Chasselas Musqud, Joslin^s St 
Alban’s, which were the result of a cross between the Muscat 
of Alexandra and Royal Muscadine, to which the Duchess of 
Buccleuch belongs, were, though very high flavoured, dread- 
fully subject to crack, I feared the same might be the case with 
mine, and so never recommended it to any one.” 

Duchess of Buccleuch . — Bunch long and tapering ; berries 
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small, round, greenish white, having a rich Muscat or ^‘Chasse- 
las Musqu^** flavour. Raised at Dalkeith by Mr W. Thomson. 

Duke of Buccleuch, — Bunch 8-io inches in length; berries 
very large, with a prominent style covered with a rich amber 
skin, and having a juicy ‘‘ Hamburg ” flavour. 

Eariy Ascot Frontignan, — A hardy Grape resembling ‘‘ White 
Frontignan” in appearance and flavour. It is one of Mr 
Standish’s seedlings, raised from “ Muscat de Saumer,” fer- 
tilised with pollen from “ Chasselas Musqu^.” 

Emperor of Morocco. — An oblong black Grape, raised by Mr 
Pearson. It is a seedling from Black Morocco. 

Ferdinand de Lesseps^ — This is a distinct-flavoured Grape, 
the berries and bunches resembling Chasselas Musqu^. It 
was raised by Mr Pearson, and is the result of a cross between 
the American “ Strawberry ” Grape and Royal Muscadine, the 
former being the seed-bearing parent. About loo seedlings, 
were raised, all worthless except this one, which is the most 
distinct of all Grapes in flavour, tasting like new honey or 
Strawberries and Pine -apple combined. The raiser thus 
alludes to it*: Here was at least a great curiosity, a pretty 
scented fruit, which few with their eyes shut would take to be 
a Grape. But every one does not like barley-sugar or new 
honey either, and then unfortunately the berries were little 
larger than those of the Frontignan, and the bunches scarcely 
so long, and though “Ferdinand” found many admirers, I 
never recommended any one to plant it who had not seen and 
tasted it.” 

Golden Champion, — A remarkably handsome, large-berried, 
golden Grape, raised by Mr W. Thomson at Dalkeith in 1863. 
(See ‘Florist,* 1868, p. 217, for coloured plate and de- 
scription.) 

Golden Queen, — This is a very handsome variety, the result 
of a cross effected between Ferdinand de Lessfeps and Black 
Alicante. It fruited for the first time last year (1873). The 
bunch and berry are in shape exactly like Madresfield Court, 
but the colour is a bright gold. The flavour is that of a Muscat 
of Alexandria, without any of the aroma peculiar to the Muscats, 
being in fact a rich, fleshy, sweet Grape. Tljp foliage shows its 
hybrid origin, being strong, dark-looking, and feeling to the 
touch more like that of a Fig than a Vine. The wood is bright 
cinnamon in colour, and, taking fruit and Vine together, it is 
perhaps the most beautiful Vine ever seen growing. 

Jngram's Hardy Prolific Muscat, — This is a seedling raised 
by Mr Ingram, and it fruited in 1861. 

Lady Downds Seedling, — This is well known as one of the 



best of all late-keeping CrapH a«d wa* by ikt Viscount- 
ess DownCf Baldersby Park^ll^r tllirsk. 

Madresjidd Cettrf.^Tkk i$ a Uindki Grape. 

It was raised in 18^4 CoXo iM^ier to the ISarl of 

Beauchamp at Madresfi^td Malvern, and was 

selected as the best of a bktdi ^ mtdlkfg& obtained from fhe 
Muscat of Alexandria and the Black Alicante intercrossed m 
both directions. It proves to be a Grape of excellent quality, 
setting its fruit as freely sa the Black Hambu^, than which 
it takes about a fortnight longer to ripen. A is figured and 
described in the ^ Floriatf' 1^70,^ p. ads, and was sent out by 
Messrs J* and C* I^e. 

jPgrJumfd Mksiesi, — This seedling variety was 
raised by Mr Melville, Dalmeny Park. It is said to be a 
good deal like the White Muscat of Alexandria, both in bunch 
and berry, but more golden in colour when fully ripe, and 
sharper, richer, and more perfuiped in flavour; very thin- 
skinned, tender-fleshed, and dissolving in the mouth. Its 
most striking peculiarity is the delicate agreeable perfume 
which it possesses. It is said to have sprung from Snows 
Muscat Hamburg, a/ias Black Muscat of Alexandria. 

Muscat Champion , — Bunches like large-berried Hamburgs, 
the berries having a reddish-black skin, generally much ham- 
mered. It has a Frontignan flavour, raised by Mr W. Melville, 
gardener to the Earl of Rosebery, Dalmeny Park, near Edin- 
burgh, who fertilised flowers of the Mill Hill Hamburg with 
pollen taken from the Canon Hall Muscat. 

Mrs Pearson . — ^This is another of Mr Pearson^s seedlings, 
and is of the same parentage as “ Golden Queen — viz., Black 
Alicante crossed with Ferdinand de Lesseps. 

Mrs Pined s Black Muscat , — This is a late seedling Grape of 
excellent flavour, but it rarely colours well. It originated from 
seeds sown by the late Mrs Pince of Exeter, and is valuable for 
its exquisite flavour and good keeping qualities. 

Royal Vineyard , — This is a robust white or yellow Grape, 
bearing large bunches and oblong berries. It is said to be a 
seedling from the old “ Syrian.” 

Venn*s Black Muscat (Sneyd Seedling). — ^A very handsome 
black variety, raised by Mr Sweeting, gardener to T. G. Venn, 
Esq., Sneyd Park, Bristol. Its parentage seems to be unknown ; 
it appears, however, to be only a good variety of the Muscat 
Hamburg. . 

Waltham Cross,— h very handsome white Grape, with oblong 
berries, sent out by Mr W. Paul in 1872. , ^ 

White Lady Downds,—h seedling from “Lady Downes 
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Seedling, not crossed with pollen from any other variety, and 
similar in nearly every respect except colour to the seed- 
parent* It is one of Mr W« Thomson’s seedlings raised at 
Dalkeith. 

Royal Ascot — Similar in j^pearance and flavour to the Black 
Frontignan. It was raised by Mr Standish from Bowood Mus- 
cat, crossed with pollen from Trouveren, and is curious as 
an instance of seminal ancestral reversion, it being a black oif- 
spring from white parents. 

In addition to the above, numerous other varieties have 
originated from seed in this country; for example, we have 
quite a race of seedlings from the Muscat of Alexandria, of 
which Bowood, Tynningham, and Canon Hall may be named 
as examples. 

Mr W, Thomson of the Vineyard, Clovenfords, who is well 
known as one of the most successful raisers .of valuable new 
Grapes, has given ire the following complete history of the 
four varieties he has already distributed. Two of them — 
namely. Golden Champion and Duke of Buccleuch — are the 
largest - berried Grapes in cultivation. White Lady Downe’s 
keeps better than any other White Grape; and the Duchess 
of Buccleuch, although perhaps not so large in berry as is 
desirable, deserves a place in every vinery for its two excellent 
qualities — viz., fertility and excellent flavour. 

“ It was always a subject of regret with me,” says Mr Thom- 
son, “ that the exquisite Chasselas Musqu^ Grape persisted in 
cracking just as it became ripe, and I accordingly set about 
raising a batch of seedlings, which I hoped would retain its 
fine flavour, fruit in a moderate temperature such as it fruits 
in itself, and be free from its defects. I began by using the 
pollen of the Muscat to impregnate the Chasselas Musqu^, and 
also used its pollen to impregnate tjie Muscat. Every seed- 
ling I raised, of which the Chasselas was the female parent, 
was distinct in shape or size of berry from it, and none were 
so large. Amongst this batch, the only one I kept was the 
Duchess of Buccleuch ; all the others had such radicaldefects 
that I at once discarded them. The Duchess has what is 
an unpardonable fault in these days of monster bunches and 
berries— it has a small berry; yet few will di^|>ute its being very 
prolific, and it is of exquisite flavour. 

“ Of the seedlings of whom the Chasselas was the female 
parent, not one differed in any respect from it as far as its 
defects are concerned. Some were smaller, and some might 
be a shade larger, but all cracked and were discarded. 

I after this made an attempt in another direction, crossing 
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TABLI showing tH* PtOPER DiSTANCBS KOR PLANTING 
VAaiOUS Friht-trbbs. 

Standard Pears on Pear stocks, for orchards— 25 feet a|>art. 

Pyramidal Pears on Pear stocks, not root-pnincd— 20 feet apart. 

Do. do., root-pruned— 10 feet apart. 

Do. do., on Quince stocks, not root-pruned— 6 feet apart. 

Do. do., on Quince stocks, periodically lifted— 4 feet apart. 

Bush Pears on Pear stocks, periodically lifted or root-pruned — 6 feet 
apart. 

Do. do. on Quince stocks, periodically lifted— 4 feet apart. 

Pears on Pear stocks, trained horizontally on walls or espaliers — 1 8 feet 
apart ; the same to be root-pruned as occasion may require. 

Pears trained in vertical, oblioue, or horizontal cordon fashion, may 
be planted, if upon walls, 18 inches apart, or more or less as the taste 
of the planter may dictate. 

Pears trained in horizontal cordon, to form edgings to walks, or quar- 
ters of the garden, should be planted on stems 1 foot high, and trained 
along galvanised wire, strained and supported on iron pins, a single 
shoot only being made use of. 

Pears trained fan-shape and root-pruned— 15 feet apart The above 
distances will also do for Apples, Cherries, and Plums ; these last, 
when trained as pyramids, require to be grown with stems 18 inches 
to 2 feet high, as if cut shorter, they will throw out so many stronff 
branches just above the junction of the graft and stock, that it will 
be found, with the greater number of sorts, so much cutting will 
require to be done that the trees will gum and die, and present great 
difficulty to form them into nice pyramids. 

Peaches, Nectarines, Apricots, Plums, and Cherries, when planted 
against walls, are generally and best trained fan-shape, and should be 
from 12 to 15 feet apart, and* kept periodically lifled and replanted on 
the surface, merely covering the roots with a few inches of the soil. 

Bush trees of Pears on Quince, Apples on the Paradise, Cherries on 
the Mahaleb, and Plums may be planted about the same distunce 
apart as Gooseberries and Currants— t.^., 5 feet apart in the roiw*, and 
5 feet from row to row. They should be lifted biennially, or as oBen 
as required, in November, and they will then form a channing findt- 
garden. 
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Kcelrfatter wa.s probably the first amongst us to raise hybrid- plant.s, his 
experiments in that direction having taken place early in the eighteenth 
century ; and l^innseus gave an impetus to the study of vegetable sexuality 
by the imblication of his views on the subject in his ‘ Fundamenta Botanica.’ 
Gaertner and Wichura also thiew much light on the question of hybridity 
by their experiments made on the Continent ; and in this country the late 
Dean Herbert stimulated horticulturists by the production of numerous 
beautiful hybrids, and also by the publication of his celebrated papei on 
‘ Hybridisation among Vegetables’ in the ‘Journal ' of the Royal Horti- 
cultural Society, vol. ii. (1847), pp. 1-81. Artificial hybridisation and 
cross-breeding had now, in fact, become general. Al>out this time 
Fuchsias and Calceolarias became greatly improved, as were also Gladioli, 
Rhododendrons, and Camellias ; nor were ornamental plants alone the 
subjects of ennoblement, inasmuch as Knight had previously directed his 
attention to the amelioration of Apples, Pears, Plums, Peaches, Cherries, 
and Peas, and with great success, some of his seedlings being still popular in 
our gardens, notably Knight’s Monarch Pear and his Marrow Peas. Among 
the earlier and most successful hybridisets in this country after Dean Her- 
bert may be named Mr James Cunningham, Messrs Colville, Mr Ander- 
son-Henry, Mr Gowen, Mr J. Standish, and Messrs Rollisson, to the last 
of whom we are indebted for forty or fifty varieties of the most beautiful 
seedling or rather hybrid Heaths. About 1854, Mr J. Dominy raised the 
first hybrid Orchid (Calanthe Domimana), This has beeq succeeded by 
about fifty hybrids belonging to other genera, and it is not too much to 
say that the production of these hybrids has completely revolutionised the 
somewhat restricted views formerly held by botanists as to the generic 
and specific distinctions of Orchidaceous plants. At the present date 
hybridisation and cross-breeding are everywhere largely praotised/^Uot 
only in European gardens, but also in those of Japan and Chi^a, where* 
indeed, the arts of culture and plant improvement l^jelection and graft- 
ing have been carried on from time immemorial Their improved raf^es 
of Primulas, Azaleas, Lilies, Diospjrros, Pinks* Irids, Chrysanthemums, 
and Moutan Peonies are indeed as wonderful in their way as anything 
produced by hybridiArs in this country. New forms among planU, the 
result of hybridisation, may be said to constitute one of the most renlunera- 
^ tive branches of the nurseryman’s business ; but apart from all considera- 
tions of profit, cross-breeding deserves the most careful attention. Mr 
Darwin’s new book on ‘Cross-fertilisation* * is just to hand as this sheet 

* Murray, London ; 1876. 
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goes to press, and in it tlie baiRitt of hi fattier proved m> 

far as cultivated plants ar« (sOiHSI^o^d* asstli«$ tlie pro- 
duction of a large supply of livttds t not onl^ 

does this in a more thorovm frewn criwis-fertiUsed 

seeds are much more and TSaons fertile and more 

variable, than self-fertilteiMi aeea&igSt* tlup (Weateet good follows cross- 
fertilisation when one of ifce parents has been grWn nnd«r different condi- 
tions, hf which its charaotem have been altered or difiensntiatedy or if one 
has varied spontaneously (er Iflbe lesulW are geneiillfy good. 

If injury ever does folUnv self lsvtilisattn|%k is owing to the want of varia- 
tion or mutual attraoHnn in llie sexual eieiiients,*' If fUitv or permanence 
is requisite in any partkular the best way to obtain thU is to tsare- 

Mlv self Isnilise the plant so as m keep its distinctive eharaetevs pure ; and 
if this is done fbr six ot savon geneiutions, the result is that seeds from 

S lants so treated reproduce the form with tolerable exactness. Cuhivators 
aye long hnown the advant^s of charge of seed, and Mr Gower* had 
pointed out the advantages ot cross-fertilisation with a different individual 
from a fiesh stock in 1869 ; but Mr Darwin’s last contribution to science 
is of immense importance, as proving this in a moie satisfactory manner. 
We have now abundant evidence that a larger productiveness in the way of 
flow'ers, fruits, and feitile sscecls follows judicious cross-fertilisation than 
where no interference in that way has been instituted ; indeed, most striking 
evidence of the beneficial results obtainable by the blending or cross-breed- 
ing of races is afforded by the Old Bnion, Roman, Saxon, and Norman 
races now amalgamated undei the name of Englishmen. Ilybiid knd cioss- 
bred seedlings often show evidence of greater fertility and a more vigorous 
habit of growth than either parent, although this vigour i-. sometimes ob- 
tained at the expense of complete or partul sterility. It was formerly 
thought that all hybrid plants were infertile; but we now find that very few 
hybrids of the first generation are«*completely sterile — M. Naudin thinks not 
more than 25 per cent ; while the cross-bred or cultivated varieties of hybrids, 
as well as those of wild species, are not unfrequently more fertile than 
either the parent species or the primitive type. Hybrids of hermaphrodite 
plants may be incapable of bearing fertile seeds under any circumstances, 
and yet their pollen may be capable of fecundating the ovules of another 
species or hybrid, as in the case of Nymphsea, Narcissus, and Passiflora ; 
while on the other hand, some hybrid.s (as well as wild secies) have im- 
potent pollen, but are readily rendeied fertile by the application of pollen 
from an allied species or variety. As it is possible for either the miale or 
female organs of a hermaphrodite plant to become impotent through the 
disturbing influence of high culture, hybridism, or cross-fertilisation, so also 
is it not uncommon for monoecious plants— Begonias, for example— to be- 
conke hermaphrodite ; and dicecious plants, as Coelebogync, Aucuba, and 
Bkimmia, sometimes bear anthers among the female organs of flowers on 
the fiNnale plants ; while, as has been shown by Spruce and others, it is not 
for dioecious Palms and other plants suddenly to produce mide 
^nste*id of female flowers, or vice versd. Mr Meehan and omer observers 
have pointed out that nutrition influences the production or strength of the 
sOxtud oigans more than is generally supposed, and of this we get aoixse 
evidence in the case of trees grafted on restricting ^cks, which ate thttS 
rendeted more fruitful ; and we know that a course cff seml-staryation IhWfc 
to fniitfulness as a rule, just as over-feeding leads to vegetative girawth 
end leafy exubeiance j and even the alternate production of iwde and 
fejDsale flowers on dicecious plants may be due to extettud conditions. 

* Williams’s Choice Stove and Greenhouse Flowering-Plaats, p* 3s. 
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Apart Irom tlie true or confirmed rnomoecious plants, there are lam num- 
bers of hermaphrodite species known to exist, which are to all intents 
end purposes practically moucecioiss^ for either the pollen is shed before 
the stigm is receptive (as in Agave, Lobeliads, Composites, Ac*), or 
the stigma develops itself and becomes fertilised by the pollen of older 
flowers (as in Calceolaria) before its attendant anthers are fully developed 
or part with their pollen. Again, many Orchids, Yuccas, and Ascle- 
piads, are nearly entirely depei^ent on insect agency for their perfect 
lertilisation, and thus they are peculiarly liable to cross-fertilisation or even 
natural hybridism. The greater or less sexual affinity or consanguinity 
of species, is proved by the more or less perfect manner in which hybrid- 
ism can be made to take place between them, as shown by the relative 
quantity and quality of fertile seeds produced ; but of this relationship we 
have no external evidence before hybridisation has been effected, since 
species which closely resemble each other in every way cannot be made to 
unite, while the reverse is frequently the result where great disparity in 
size, habit, or colour would lead one to think otherwise. Again, two 
species (or even two forms of a species) in a genus (A and B) may refuse 
to hybridise — i.e.^ they will not interbreed; but by crossing one of these 
(say B) with a third species ^C), the hybrids thus obtained will not unfre- 
quently breed with A, as has been proved in the case of some kinds of 
Nicotiana and Dianthus. This fact of some species refusing to interbreed 
or unite sexually, except by the intervention of a third species, becomes all 
the more singular and interesting when we remember the partial analogy 
which exists when grafting is substituted for hybridising. Thus it is a 
well-known fact that some varieties of Pear will not unite readily with the 
Quince or Hawthorn stocks, and this difficulty is surmounted by the use 
of ** intermediate stocks. Thus the Quince is grafted with the scion'^f a 
Pear which is known to unite readily and succeed well on it as a stock, 
and on this is worked the variety of Peaik which refuses to unite well with 
the Quince. 

M. Karl Koch, in q. recent lecture on fruit-trees, says he has heard in 
the East that some of our races of dessert Pears have descended from a 
hybrid or hybrids obtained between the Pear and the Quince — both of 
which fruits are much more variable than is generally supposed-rfrom the 
latter of M'hich they have obtained flavour and aroma. Some kind of Pears 
now grown closely resemble the Quince in shape, colour, and peculiarly 
long calyx-lobes, as well as in aroma and flavour ; and thal such hybridity 
is not improbable may to a certain extent be assumed, seeing that some 
races of Pear show a marked preference for the Quince stock, while others 
succeed only on the free stock or Pear. When writing the suggestions on 
hybridising the Quince (see p. 471), I held the idea that hybridity had 
occurred between <hat fruit and the Pear ; and I have no doubt buf that 
the possibility of this may be proved by any one who will undertake to 
make experiments in crossing some of the European or Asiatic forms of 
the Quince and Pear. 

Another fact of some importance connected with hybridisation is, that 
part of the ovules in the same pod ck capsule may become fecundate by 
the pollen of one species, and part bv another ; and when two species or 
varieties are cross-fertjlised, the elective affinity— the competitive strength 
or fixity of character possessed by each parent— varies considerably, although, 
as a general rule, the influence of the male or pollen parent is prepotent ; 
nevertheless, that this is not always the case isprov^by Mr Barkman’s 
and other hybridisers’ experience with Lilies, and by the invariable pre- 
potence of Gesnera zebrina and Nepenthes Rafflesiana when cross-fertil- 
jsed reciprocally with other species of their respective genera. 'We find 
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characteiutic force of the two parents is M equally balanced that the off- 
spring of both, when crossed reciprocally, appear to be precisely alike. 
In this respect, also, we have observed analogous results in the case of 
mfted plants, and this, taken with the fiscta which have been observed in 
the grafting of Potatoes and Cytlsus seems to indicate that the same 
general law governs the union of gemmules, whether the union be sexual, 
as in the case of hybridism and cross-breeding, or vegetative, as in the 
case of grafting and budding* If the same law apply to the union of the 
gemmules of the vegetative and sexual organs — and from the facts at pre- 
sent known to us we may reasonably infer that this is the case — then 
grafting under certain conditions may facilitate hybiidism, and vtceversA^ 
by drawing the characteristics of like plants into a still nearer relationship 
than had before existed. As hybridism is more likely to be successful 
when all the flowers are removed off the seed-bearing parent, except those 
fertilised by foreign pollen, so in grafting we find that detached scions 
take more readily on a young headed back stock — especially if the rela- 
tionship be not of the closest kind — than when worked on a branch or 
stock which is itself allowed to grow and bear flowers and fruit ; and even 
when the scion takes well under both sets of conditions, the practical 
results are often very different. The late Mi Pearson, of Chi 1 well, after 
having experimented with Grape Vines grafted on different stocks, came to 
the conclusion that the stock, if completely headed off, and not allowed to 
make any leaf-growth of its own, lost all influence on the scion in about 




four years. It has now become highly essential to know not only whether 
varieties of fruits are grafted and the name of the stock used when they are 
described as being successful or otherwise in diffeient soils or localities, 
but It should also be explicitly stated whether the stock or intermediate 
stock, in the case of double-grafted trees, is itself allowed to grow and 
bear fruit, or whether its duty is merely to support the scion grafted on it. 
That scions do sometimes influence the stocks on which they are worked 
is evident, as has been already shown ; the converse of this, or effect of 
the stock on the scion in many instances, has long been known, but there 
are cases in which there is no apparent evidence of either stock or scion 
exerting any reciprocal influence, each preserving its own character intact, 
although they may be dividing the functions of plant-life between them. 
Variegation can in many cases be communi^ted to a green-leaved plant 
by budding or grafting it with variegated scions from the same or allied 
species. In the case of Abutilons this is a well-known fact, and soon 
after Messrs Veitch introduced the vermilion-flowered, green-leaved A, 
Daimini^ a variegated form was artificially produced on the Condnent toy 
budding it with scions from the goldcn-blotchcd A. TJwmpsmi* Thin 
practice has also succeeded with the Ash, Sweet Chestnut, 
Pelargonium, Common Chestnut, Maple, Jasmine, Oleander, and Passion^ 
flower. Black, white, and red or striped Grapes have been pr^uced on 
the same bunch by splicing the branches of a black- bemed a whit^ 
berried Vine together ; and analogous effects have been pn^oed by graft- 
ing the tubers, or even the haulm only, of red and white Potatoes. ^ The 
oft-quoted Cyiisus Adami is said to have been produced by mscsrting a 
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shield bud of C. purpureus beneath the bark of C. laburnum^ and we 
have many records of Pears being altered in size, colour, flavour, and 
time of ripening, owing to their having been grafted on the Quince stock. 
Hence it will be seen that grafting is not to be relied on as a certain 
means of reproducing either varieties or species in a pure state, but, on 
the contrary, may in some cases be employed to change the colour or 
other attributes of a species or variety in a manner closely analogous to, 
if not identical with, hybridism and cross-fertilisation. 

Mr Maule has succeeded in grafting pieces of a Potato on the common 
Bitter-sweet (Solanum Dulcamara) as a stock, and was surprised to pflnd 
that the roots of the stock developed little tubers ; and a similar result is 
said to have since been obtained by grafting the Jerusalem Artichoke 
(ffelianthus tuberosus) on the common Sunflower (//. annuus) as a 
stock, tubers having been developed on the roots of the Sunflower. 
Further and carefully - conducted proof experiments in these particular 
instances are desirable ; nevertheless, the coincidence of those two cases 
of tuber-development, induced by grafting tuberous species on non- 
tuberous rooted ones as stocks, is a strikingly suggestive one to gardener 
and botanist alike, especially when viewed in the light which is now 
being diffused by the seemi»igly spontaneous variations of grafted and bud- 
ded -Roses, Laburnums, Pears, Apples, Plums, and Grape-Vines. 

We have so many curious hybrids and variations produced by grafting 
and by budding, that what is now especially desirable is a series of proof 
experiments with the parents of these well-known hybrids, reputed graft 
variations, &c., so as to verify the voluminous observations of cultivators 
and others, bring out facts, and thus obtain leliable data, or light, by 
which we may peer still further into the hazy atmosphere of vegetable 
physiology. The field for carefully-organised experiments of the kind 
here indicated is too wide for any single-handed investigator ; indeed it 
is work which rightly belongs to a botanical garden. 

There is one point to which I particularly wish to allude in refeience to 
graft-hybridity — namely, the possibility of inducing variegation by mere 
sap-inoculation, or transfusion of coloured cellular tissue from a variegated 
plant to a green-leaved one. Blair and Fairchild speak of this ; indeed 
the fact was observed in a Holly by the first-named author a century and 
a half ago (see p. 62)^ and often since, especially in the case of green- 
leaved Abutilons and Jasmines, which have been budded and which have 
at once assumed varierated foliage, although the variegafed bud inserted 
died away gradually, that is, refused to **takc” or unite with the stock. 
In the case of variegated Pelargoniums, engrafting a very little cellular 
tissue from a coloured part of the stem or leaf is amply sufRcient to induce 
varie^tion in a green-leaved plant : and this subject deserves the attention 
of ciutivators an(f hybridisers ; since now we can readily induce leaf and 
stem variegation, it is not only possible, but highly probable, that variega- 
tion or vanation of colour in the flowers, fruits, and resulting seedlings will 
follow. Another point of great importance to hybridisers and propagators 
is a knowledge of the extremely variable characteilitics possess^ by 
different indi^duals, not only of the same species, but even of the s^e 
varietv. This strong individuality of plants has been pointed out by 
Darwin in the case of Pelamniums, by Meehan in certain Lilies, by the 
late Mr Pearson in certain forms of the Moor Park Apricot ; and it is an 
everyday observation made by all intelligent Orchid-growers and genera} 
plaats-men. 

In the case of the Wellingtonia, for eitantple, Messrs C. Lee k Sodafind 
tbat the branches of some individual trees root freely as cuttings, f nitc 
those taken from other individuals^ growing appare^y under piemsely 
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Much has been wnttai by l>iUrwin aiiif} others on the non-pertnanence 
of varieties ; but the supposed disappeamhce of these is often reappearaiK'e 
under a new name, as sbown in the xblto^idan extract from the ‘Gardeners* 
Chronicle ‘ (tB76, p. 396) 

“The disappearance of varieties is no proof whatever that they have died 
out. Varieties are being superneded almost daily, but supercession is no 
pr^f of decrepitude or weakness Novelty alone, and the increasing love 
of it, is constancy treading down older vaneties. Improvement is at svork 
in the same direction; eveiy accession of new vigour threatens to ex- 
tinguish older and less poweiful varieties by asserting and peipetuatmg 
the supieinacy of the strongest The survival of the httest means, when 
left to the operation of natural laws, the suppression and extinction of the 
weakest Those and other influences aj^e always at woik to cause vaneties 
to disappear, and that independently of any inherent tendency in them- 
selves to die out. 

“It IS impossible to estimate the potency of altered conditions, abnormal 
developments of paiticular paitsfor special purposes, high or unnatural 
means of cultivation , exhausted soils, and consequent semi-starvation ; 
tendencies to revert backwards, and others equally powerful, perhaps, to 
run forward, and break or sport into new foims, colouis, sizes These 
and other influences all lead to change of vaneties, wholly independent of 
their dying out. As we try to measure their potency, and enter into their 
ceaseless activity and mysterious modes of bringing about changes, the 
marvel is, not that so many varieties have disappeared, but that so many 
remain constant Vital force is somewhat like a spinte<l horse* it is 
closely and thoroughly harnessed by certain laws to repioduce its like, but 
every now and again it kicks over the traces, and leaves as the footprints 
of Its erratic outbreaks a new variety It may be better or more service- 
able, assuredly it is newer than the old. In this last, combined with the 
love of novelty m men, amounting pietty well to a passion, we have a 
security for the careful conservation of the novelty, and it may be in con- 
sequence a contemporaneous neglect of the older variety. Therefore the 
disappearance of old sorts is no proof whatever that they have died out, 
while, on the other hand, their continuance is a sure and certain proof of 
their stability. 

“Dr Asa Gray endeavours to establish a distinction between the dura- 
bility of varieties increased by seed and those propagated by buds or off* 
sets, and considers that the former are likelv to be more Mrmafi^ thim 
the llstter, inasmuch as cross-breeding, as illustrated by Darwinism, s^as 
appointed not merely to perpetuate and increase the numbers of plants, 
bnt also to reprime them with steadying force to prove the constancy of 
varieties. It is based upon the fact, so clearly illustrated by Mr Darwin, 
that cross-fertilisation is Nature’s rule of propagating varieties ; and the 
inference— for the argument here is nothing mpre-is, that consequently it 
is the mode that assures most stability, else Nature would not have pro- 
vided so much and so maily admirable adaptations to insure this wuticular 
tned* nf increase. This, however, is beg^g most of the i vm 

kno# next to nothing of the why and wherefore of any of 
pmMings; even Mr Darwin, the most careful observer ana lum 
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dtscriber of ftcts, lands us in mist ni^en he leaves the field of observation 
for that of explanation or imagination. Apart from the question involvedi 
there are obvious reasons why propagation by seed would be Nature’s 
usual mode of increase; and, accoming to the present order of things^ 
and the correlation of insect and plant life, cross*fertilisation is a necessity^ 
it cannot be prevented but by a miracle. But, instead of being an element 
or the foundation of the stability of varieties, it is rather the very vortex 
of change, unless, inded, it could be proved-^which it cannot— that only 
the same varieties can be cross-fertilised by each other. On the contrail 
it is obvious that all the varieties of a species can, as a rule, be freely cross* 
fertilised ; and, popularly understood, cross-fertilisation means the latter, 
not the former— and is the means adopted, not to give steadiness to old 
varieties, but to evoke new ones.” 

On the other hand, we must remember that particular kinds of both 
species and many garden plants— such as Pine-apples, Grapes, Bananas, 
and most other fruits— are nearly invariably increased or reproduced by the 
vegetative modes of propagation, and rarely by the sexual method, that 
IS, by seed. In the case of Bananas, Pine-apples, Sultana and Corinth 
Grapes, vegetative propagation has been practised from time immemorial, 
The result of this is, that the life of each individual is prolonged, together 
with its peculiarities, but no new life is originated, and there is no varia- 
tion as compared with that which almost invariably takes place when 

E lants are raised from seeds. Again, many of the travellers who have 
itherto collected natural species and varieties for our gardens, have 
necessarily, in accordance with their object, chosen the most showy, the 
most marketable plants, rather than such as would help to throw light on 
the various questions as to the development and perpetuation of plant-life 
which now perplex us, and which will continue to occupy our attention 
until the rising representatives of Darwin, Spruce, and Bates shall have 
accomplished somewhat of the great work of foreign travel and study 
which yet remains undone. 
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Mofti, 14, Bindmonif 14, WordUanOf 
14 , kinds oi; &o , zBy. 

AUiuin. 364, 

Ahnond as a stock, Ac , 458 
AJoosila, hybrids of, 193 
Aloa, 3$5 

Atoes, American, and insects, 174, 175; 

AuSmmeria^ hybrid seedlings of, 175, 
hybrids or mules of, Z30 
Altemantheia, 17a; inoiease oi; 592 
Althna, 386 
Amanmtus, Z73 

Amaiyllidaiees, 173; genera of, 173. 
AioeiyliiB, or Knight’s Star LiUm, Z73; 
sj^smof, xtA 


Amelanchier, 468 
America, urintei loot grafting, 394 
Aincncan Aloes, fertilisation of, X74 
Amheistia, 439 
Ainygdrius, 458 
Anaj^lis hybrids of, Ac , 448 
Anderson- Henry on cross Wiedlng, 148, 
. on direct pollen Infliiemc, 106, on 
hybrid Clematis, 512, on hybrid Ver- 
onicas, 537, on partial hybiidity in 
Rhododeiidions, 398 
Andre on AimsuIus intermedia, 525 
Andromeda, 285 

Anemone family (Wind flowers), 506 , hy 
buds of, 507; japonieo vitijmia, Z2i , 
vihfoha japonica, 121, iucieasc of, 500 
Annuals, half hardy, 37 , hints on sowing, 
37 , when to sow secids 111 heat, 583. 
Antirrhinum, hybridism of, Ac , 539 
Aphelandra, z68 

Ajiide or Bee family, Muller on, 143 
Apium, 557 

Apoc ynacesB, genera of, x86 
Apple, “Bess Pool, ’Idouble” grafted, 70 
Apples, root-grafting of, 67, 492 , as stocks 
for Pears, 485, stocks for, 490, propa- 
gation of, 481 

Apricot, intermediate" stock for Nec- 
tarine, 60, stocks for, 477. 

(The late Mr Pearson of Cliilwell mentions 
several vaneties of the Moor Park 
Apricots differing but little in the 
appearance of their leaves or fhiit; 
the sort cultivated at Chllwell hM 
been grown therefor upwards ot fifty 
years, and is the finest flavoured of 
any variety From oareftil ohserva- 
tion, it ia briieved to be Idenlical 
with the Orosse Ptohe A^cot, aa 
it growa best on the Brnasela Plqm ; 
whereas the variety known aa Moor 
Park in the south of Euglatidi does 
best on the Muscle all pur* 
posee, there Is no doubt it lityWt 
variety of Apricot growu The aoti 
grown in the south of EhfliluA^aa 
Moor Park is evideuUy a iSSibig 
from the old variety, atid it vmp 
fhrior In flavour to ft) 

Aqnifoliaoem 189. ^ ^ 

Aquilegia ((^lumbineaX 508$ 

<53^ hyhridlAi^ayl 
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Aradacese, 19a 

Ar^ia Ikmily, 103; propagation of, 194; 
stocks for, root-grafting, &c., 589. 

Araliaoete, X93. 

AravLoarias, propagation of, 965. 

Arbatne, 384. 

Areas, dllTerent, seeds requisite for, 596; 
plants required forgiven, 596. 

Areachong on Rubua idfeun, 505. 

Arotd family, 190. 

Aroidn. fertUleation of, 191. 

Artldolal methods by whioh plants are 
multiplied, 43. 

Asclepiadaoesp, 194. 

Asolepladg and insects. 195; fecundation 
*95 » pollen growth (jf, 195. 

Ash, grafting of, stocks for, &e,, 406. 

Asparagus, ^3.' 

Aster family, 245. 

Asters, China, 248; or ^'Mioliaelmas 
Daisies,” 247 

Auruba, cuttings, root, best inserted in 
August, 263; family, 268; pollen, preser- 
vation of, 151. • 

Aucubiis, grafting of, &c., 269; herma- 
lihrodite, 269; male and female, 100; 
male and female kinds of, 269. ^ 

Aurautiaceai, 197. 

Auricula, origin of, 453. 

Austen on “double^’ grafting, 69; on 
grafting, 73. 

Azalea. 285 ; Pontica, hybrid of, 132 ; Pon- 
tica, pollen influence of, 121. 

Azalea-Rhododendron hybrids, 286. 

Azaleas, hybridism of, 161 ; pollen of, no; 
apl i CO - grafting, 595; sto<‘ks for, 285; 
wlion to graft, 593. 

Backrousi;: on cross-bred Narcissus, 182. 

Barnes on grafted cuttings, 85. 

Bail’d on Bouvardia seedlings, 238. 


Bell-flowers, hybrid, 337: self-fertilising, 
146. 

Beunet on hybrid Primroses, 45s ; on 
natural oross'breedlng, 137 ; on Vanilla 
fertiUsation* a3o> 

Bentlev on feritlisation, 1x4. 

Berbens family, 306; how to increase, 

^ ao6 ; seedlinM of, 307. 

Berkeley on hybridism, tsx. 

Bertolonia fkinlly, 394 : seedling, 394. 

Betiilacee, 307. 

Biennials, when to sow, 37. 

Bigeperic half-breeds, 135 ; hybrids, Wed- 
dell on, &c., 135. * 

Btgnoniaceee, genera of, 308. 

Bignonia radieans. stock for, 30. 

Bignonias, hybridism of, 309 ; increase of, 
208 ; on Catalpa stock, soS. 

Bilberglas, fertilisation of, 2x5 ; potency 
of dried pollen of, 215 ; seeding of, 315. 

Bindweed family, 267. 

Bioto, wuren, and its variety B. gemper- 
aurea, are both easily propagated by 
cuttings or by graftiing on common 
seedling Thujas as stocks, 264. 

Birch ami Alder family, 207, 

Bii’cli, increase of, 208 ; seeds, how to pre- 
serve, 591. 

Birds and seeds, 588. 

Blackberry, the, 504. 

Blair on graft vai legation, 69. 

Blandfordia, 365. 

Bottom-heat lor cuttings, 53. 

Bouschet on cross-fertilising Grapes, 103. 

Bouvardias, bud variations in, 239 ; pro- 
pagation and origin of, 238. 

Box, common evergreen, 303 ; cutting, 
n>ot, beat Inserted in August, 304. 

Bradley on direct i>ollen influence, 104, 
105. 

Brairtling Conifer seeds, &c., 586. 


Balance between scion and stock, 63. 

Balsamiiiaccie, 199. 

Balsam family, 199. 

Balsams, self-fertilised, X45. 

Baltet on bud-grafting. 79 ; on double- 
grafting Pears, 69 ; on grafting, 58 ; on 
grafting Pines, 77; on Pear-grafting, 
486. 

Banana ikmlly, 398. 

Bark replacing grafts, 84. 

Bat<a 4 iU 8 paniemata, 367 ; as a stock, 86. 

Bedding-plants, propagation of, 594. 

Bee-br^, 143. 

Bee-orchis, self-fertilised, 144. 

Beer on pollen growth^ 114. 

Bees and pollen, 143 ; and Willow pollen, 

BegonlaoefP, 199. 

B^nia Bominima (B, Rex-argmtea)^ 93 ; 
family, X99; Marahallii, 93; mlniato- 
opulifiora, x22\ Veitetd-^nlvIUniis, 127; 
Weltonimait, xaa. 

Be^nias, bud or bulblet, increase of, 300 ; 
^an^ in hybrid, 135; colours of 
hybrid, 133 ; Continental hybrids of, 303 ; 
cfom-bred. 137 ; double-flowered, tuber- 
ous, 305 ; hermaphrodite, 199 ; how in- 
oreaseclf 47; hybrid, tuberous-i'ooted, 
304 i leaf-prdpagation ofl aoq ; tuberous, 
fre^ seed, 584 ; tuberous-rooted, 303. 

BeUrflotrer wuy, 337. 


Brassu’a, 210. 

Brassicaceee, 209. 

Bromeliacem, 214. 

Bromeliads, increase of, 215. 

Broughton on hybrid or seedling Cincho- 
nas, 241. 

Brownea, hybrids of, &c., 431. 

Bmgmansias, 54a. 

Bryan thus trectuB, 93, 393, 303. 

Buckley on Bpiphyllums, 333. 

Buokman on Errols, 558» 

Buckthorn family, saa 

Buckwheat family, 447. 

Budding, ourions account of. 63 ; novel 
way with Boses, 586 ; or budr-gMfting 
78, 79 ; shield, 80 ; adventitious, Lind- 
iey on, 40. 

Buddlela, hybrid of, propagation of, 1^,, 
539* 

Buds and seeds, analogy of^ 93 ; eportiL 
&0., 136; propegatiou, Impoxianoe oi; 
49 ; variation, 97 ; variation^ Gaertfler 
on, X06 ; varlauon in Bouvardias, 339 ; 
variation or sports, 97 ; variation, rel^- 
enoee to authorities on, 90. 

Bulb-ounhre in Holland, 309, 

Bulb;^tlngs, 47 : how increased, 43 ; 
trMtmeht of, 593. 

Buttercup^, 5x9. 

ButtetWoftAmlly, 36X. 

Buxue, 303. 
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Cabbage familVi aoo 

Cabbage, naiiiber of plant* per geo , 
miei of, j lo , venation IB, > wild Ho&9 
of, exo 

Caotaoeee. aiB 

^0^ fiUliUy, fxi, , 

CiUflidiaiba. oroae^bred itmilil tPg# 

r&.s£A2» 

oa«pdC} woMvpik aJSbe^i, 
bowiNw, wm tapped ftm HOoH of 0 
ki mi C, 0oU 

OaloaWwjB 9ofl9, atodfcs tbt, jt 
Calceolaria direct pollen Inflaence on a, 
zo6, t niUl\ i Cl bred kiede lo? 
vlantaqfn€a, 128 proiMmtioii amt by 
oridisii) of, 5*9 aced ^ulueof ..5 
Calendui lor propagaiorH 57^, acod sow 
595 ^ ^ 

Caln>a^a or Cinchona, 241 
Cti Hue a c ongluinei at i on of stare h cells 
formed at the bise o( a leaf or stem cut 
ing and f'oin which roots are emitted, 

C^ycanth iceie 226 
Canibmin layers, 73 

Cambium sap m <0111 sc of di vekpment, 
64 

Camellia and Tea family, 550 
Catnellii bud {^rafting of, 8z Ilovn 97, 
giafting •>tock8 for &c 552, tviiesof, 
fertilising, &i 
Camiianuldiea, 227 
Cnmmnvl I Haylc lijmsin 227 
(Tliih hybrid was raised by Mr Anderson- 
Hfnry, and was obtained from C 
pusilla(flln and C xsophylla aUw 
It IB intermediate in habit and fonii 
of flower, but the colour is blue, 
both its iiarents being white 
flowered 1 1 was gi own and flowered 
at kew m 1876 ) 

Camjianulas hybrid, 227 self fortillBing, 

Canua family, 392 
Cannabinacese, 228 
Cannabis sativa, 228 
Cannas, seedling, varieties of, 393. 
CapiifoliaoeflB, 229 
Capsicum annuuin, a hybrid, 105 
Caragana, grafting, stocks for, &c , 582 , 
stoc ks for, &c , 43Z 

Oamation fismily, 231 . origin of, 231 
Increase o^ 232 layering, 587, “Tree” 
or per|>etttal flowering, increase of, 234 


4 iovri»«of, 5«7 

4SIS, 42 seeds 


Csniere on enhancing the permanence of 
races and varieties, lad , on the Qalnce 
stork, 70, on the sexes of seedling 
Aucubas, xoo 
Carrion flowers, 196 
Carrot fatnily. 557 

Caryophyllacett, aji ^ ^ , 

CostonM VB9ca, gnift variegation of, 
di» 

Cataipa es a stock for BlgnolilaSf 59* 
grafted, 208* 


miillil HlMi the seeds were 
ganietier to 

suit (t is veit inteies^ng 
teiSr tlSlRirk of i«i&itQge The 
Mldt siwm more that ol 0 gtimf 
nedpt , the colours, ten, are of 
this plant, or nearly so but the 
ehspeoi the hr* tlio compart texture 
of the fioPer, and the net very clear 
tint of the sejiala and petals, are 
dt ( idrdly dut to tlu dd C (tuttata 
ihe plant fiist flowiud In Nuvein 
1 h r 1876 —Bee ' G iid Chion , Die 
23, 1876 ) 

reannUms family, 520 si edllng, grafting, 

&.C , 52t 

Crleiy lamily, 557 

i^illulir tissues* rooting powir of, 56 
uiuoii ot 111 grafting 66 
Cilosms piopagiition of 172 
Air its iptcucuauhft 240 
Cejha!otu$Mlicvlan 8 , ^27 
CnasuB (Cherries), 465 
Ciical fhmily 339 
t M ms grand iflorua h:|bridof 109 
Ceil us hybrid, 291 propogiiiori of, 219 , 
>7 c i 1081 wi-t/ ennatu 1,121 
Chalky 40ils sGirks foi, 71 
ChanidcrerasuH, hybrid 230 
Cliangrs produced by ( ultiv ation 10 
Cliaractrn stirs, vanatii n of, under oul 
tiirc 96 

Charac t< rs, e\ ideiit and luti nt, 98 
Cheiranthus, 2x1 , family, 2x1, hybrids of, 
212 

Cherries (Crrasiis), 465 
Uienles, flowering giafting of, &r , 581, 
ornamental, seedlmg, Ac, 467, varia- 
tion or sport in a, 99 , seedlings, graft- 
ing, bndding, Ar , 466 
Chestnut, doable flowered, 99 ; family, 
523 , giaft variegation in a, 6x 
Cliiinonantbus family, 226, nom cuttings, 
48 

Chirsantbeniums, 248 , profiortionate rs- 
tums of good seedling, 94 
emrhonacese, 237 
Cinchona, dimorphism of, 241 
Cinchona or Calisaya, 241 
(See * (^inology of the K Indlxm Plsii* 
tations,' by J E Honard (Be«ve 
A Co ). for Inforniatlen on siBSd<* 
ling, cross-bred, and hybrid forms ) 
Cinchona, sorts and propagation ol; 
■ 241 

Cineraria, 249, seed, value of, 9$ ; double- 
flowered, 250 

Cietns, natunil hybrids of, 7 
Citron fkmily, 197 

Oilrvllvs vidgaru, Idrinipdone Ofh fo4« 
Citim joptmiod, inoresse < rioitt lnn 
590, onLtmcnlaotoriCf do, fouttiBgoib 
*97 
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Clarke, Trevor, on Begonia hybrids, 200; 
on cross-bred Cottons, 388. 

Clay luting for grafts, 68. 

Cleft-grafting, 76. 

Cleistogamous flowers, 144. , 

COluUffaL ICO- 

^mtis flimlly, 506 ; grafting, stocks for, 
86 ; Mtjidmoni, 197 ; hybrids and seedt ‘1 
Itow Oi; s»i hVbito ot 4 e, ,< 4 t 
JoaJbaanis long-kept pollen of, ijoi 
poUsn of; 109; propagation of, 
when and how to root-graft, 584. 

derodendrOiL 560. 

Climate and fktiUsation or Impregnation, 

ClivSia *md hybridism, 151. » 

Cloves,* little axillary, bulb-like buds, 49. 

Cockscombs, 179. 

Com mcifora, a precocious seedling of, 
91. 

Cwiseum, 304. 

CcBlobogynt ilicifolia, xoo. 

Coffea anrabioa, 237. 

Coffoa, propagation of, 242. 

Coffee, 237. 

Coleus, 359 ; hybrids, list of, 360. 

Ciillodion for cuttinge, 52. 

Colour and hybridism, 12a, asi ; and 
hybridity, 540; changes indiced in by 
culture, 95 ; change of cross-fertilised 
Peas, 106; De Candolle on primarj% 
XX9 ; of flowers and insects, 88. 

Columbines, 508. 

Colza, hybrid nature of, 211. 

Commelynaoeae, 245.- 

Coinposftee, 245. 

Conifene, 257. 

Conifer seeds, germination of, 260 ; whence 
imported, 25. 

Conifer sports, 266; grafting, 262; in- 
crease ftom cuttings, 588 ; manage- 
ment of seedling, 261 ; naked seeds 
of, XX4; seedling, 257; stocks for, 263, 
264. 

Consanguinity, Oalton on, 98 j or relatiun- 

Convolvu^cem, 267. 

Coral-tree hybrids, 433. 

Comacesp, 268. 


Croiaing with long ataa(l0iis^ 163; with 
(dmrtatemens, uio, r6a« 

Croton, 304. 

Croucher on propagating Cacti, 2x8. 

Crown-Aiaftiitsr. 9s. 

Ouo^l^%I&.baaring, 103; iMff. 

iCuourbliaeem, 376; viriatioii In som* 
sj^ei of; 6. 

Cultivation, changes induced by, ra 
‘ Cultnral variability, 95. 

Culture and variability, 95 ; as a dSstarb- 
ing cause in plant-life, m. 

Cupressus, fertilisation or, 257. 

Comnt femily, ‘343. 

Camants, stooks for, 34^ 

CuBcuta, germination on 31. 

Cutting and storing grafts, 70. , 

Cuttings, 47 ; bottom-heat for, 53 ; soUo- 
dion for, 52; definition ot 49; grafted, 
85 ; hard and soft woodM, 53 ; herba- 
ceous, 55 ; bow and when to prepare, 
50 ; in water-bottles, 53 ; leaf, stem, and 
root, 5x; rooistnre fv, 50, 52; of a 
Rose, variations in, 99 ; of Oyooi reool- 
uta, 53 ; of leaves, starch in, 588; pack- 
ing materials for, 41 ; parts of plants 
suitable for, 51 ; propagation by, 47 ; 
sand and water for, 53 ; sawdust for, 
53 ; soils for, 53 ; routing media for, 
55 ; tabular view of, m : tender, iiackii^ 
in liot countries, 41 ; Thomson's Styptic 
for, 52. 

CycM family, 279. 

Cycoi rewluta, cuttings and offsets of, 53. 

Cyclamen, 449. 

Cyclamen Atkinsit 449. 

Cyclarnen perekim, 449 ; seed growth of, 
3 x« 

Cydonia (Quince), 469. 

CyiieraceuB, 280. 

Cypripedium HarrUianim (C. harhato- 
vilUmmX 93: hybrids of, 423, 424; 
longifoHo-Schlimii, 154 ; Sedemi, X54 ; 
Sedmi (C. ScJtlimii-longifoUa), 93 ; hy- 
brid, seedling, &c., 422. 

Cyrtanthera, x68. 

CytissuB, grafting of stocks fot, &c., 432; 
hybrids of, 432. 


Corn-plants, 339. 

Correa, seedlings of, fee., 522. 

Corylacete, 270. 

Cotoneaster, stocks for, Ac., 468. 

Cotton femily, 385. 

Cowslip, American, 450. 

Cranberry femily, 559. 

Cmne’s-blll femily, 3x8. 

Grassulaoess, 272. » 

Crassula, stock for, 86. 

Cratffigus (Hawthorn), 468. 

Crinum, mixed seeds of a, 128 ; hybrids 
of, 173 : species and hybrids of, X76. 

Crociu, 348. 

CroBB-Diw plants, increased fertility of, 
X02. 

Cross-breeding, 6 ; artificial, X48 : general 
remarks on, 87 ; instructions for, 149 ; 
natural, X37 ; propensities of Cabba^, 
2X1 ; propor^onate results of, 94. 

Cross - fertilisation and fertility, zoo ; 
arrangements in flowers for, 141 ; 
natoiilt 69. 


Bapfodilb, cross-bred, -xBa; hybrid, X2i. 

Dahlia hybrids, desirable, 233; thinning 
flowers of, for seed, 500; cuttings ot 
587; grafting, 86, 251; increase of, 951; 
Initwuction of, 250; proportion of goo<i 
seedlings of, 94. 

Dalechampla, 304. 

Daphne, seedlmM of, grafting, &o., 5.^. 

Daphnes, gcamng, 384; hybrid^ 

Di^Ingtonia, 5 « 6 . 

Darwin on eross-fertilistition, 87; on di- 
morphism, 8cc., zin; on PotatiH^fting, 
548; on self* fertilised Bee -orchis, X44; 
on the Oxlip, 7; on the direct action of 
foreign pollen. 104. 

Date-Plum femily, 282. 

Date-Plums (Diospyrus), stocks for, S9a 

Datura, Nauun on hybrid, 155. 

Dancus (^rrot), 558. 

Dead Nettle femily, 358. 

Decaisne on cultural variability^ 95. 
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, , — J<^% hylwld* m, hybridi 

or, 533 

Dimorpbio flowers, xtv, 
l>lQOoious a term applied to Bpecios whlob 
beai male aad female flowers — i e , male 
and female organa In aeparate flowers 
diflerent plsAta, as in Aueuba, Oarrya, 

BIobo/qub and roonoecioiu plants, zoo, 
hybridisation of, 15 
Bionasa, a8z 

DtnspTrua. graft increase of, 590 
Dipladenia hybrids, z88, granad cuttings 
of, 8s 

Dlpter^ pollen eating, 14^ 

JHm arandiflora^ 419 

Division 08 a means of reproduction, 43 
propamtiou by, 43 

Bodecatheon, 450, seeds, germination of, 
45 t 

Dogwood family, 268 
Dolichodeira, 337 
Dominy's hynrla Orchids, 421 
Dun on hybrid Begonias, sox 
Double-grafting, eaily records of, 60 
Doimlas on Vine graftmg, 570 
Draha violaeea, 152 ( 

Dracssna, 365, hybrid and seedling, 366, 
367 ; rin^ng of, Ac , 584 
Dragon-trees, 36s 
Drainage for cuttinge, 53 
DroseraoesB, 281 

Droeera, a8a; howto increase, 47; rotwt- 

d^liOt Z 44 

Drupaceous family, 457 
Dubreuil on stocks and soils, 71 
Duncan on pollen-tubes, 1x3 
Duplication of emby;yoe in the Orange, 
66 

Dwaiflng stoeksL 11. 

Dyw on Immediate direct influence of 
foreign noUen, 104 . on the forms of Lily 
firulte, 103 

EnaNACBA, 282 

EocremoeaipuB, seeding of, ao8 
Echeveria, bybiids and seedlings of, 273 
Echinocacti, seedling, 219 
Ehretiaeeie, 283 

Elective aAmty, Oaertner on, 236. 
E]«ctrio% and hybridlty, «*. 193 - 
Elm 559; ®todM tor propagation 

of, Ae , 559- 


f(m ads* 

eoila of, S24i atooka 

hemutoi xflfl 

(Near Penryn, W Cumwall, Mr J Cun 
naok found this abundantly lu 
1874 75 ; also another apparently 
hybrid form with a corolla as large 
as m Ddbtoria pollfoUa of 

Bot , p aSz ) 

Eiicas, 288, fertilisation of, 289, fertility 
of cross-bred kinds of, 102, list of 
. hybrid, 290, new hybrid, 291 
T noboiryajapunloa, 475, stocks for, 86 
Driostemon, 522. 

Erythrina hybiids, Ac , 433 

Eugenia (Psidlani) 400 

Euonymui japonicua (see Bhamnaoew), 


in iieguii 


ninose, cross-fertilisation, 


]>lant succeeds well grafted on E 
eurfjpoBus as a stock, and is so pro- 
mulgated by Messrs C itee A 8on, who 
And that, so treated, it grows more 
freely than when grown on its own 
roots) 

EuphorbiaccfB, 303. 

Evening Primrose family, 408 
Eye or bud grafting, 67 
“Eyes,” 49, 50. 

Faibohzld on the Inflnenoe of scion and 
stock, ( 

JPw^on 1 
Ac\z42 

Feoundai^on, artificial modek of, 134; ar 
tifloial, fflftiieneeajig papefi un, 148 
Felices, 307 

Penn on Potato-grafting, 547 v 
Fern family, 307. supposed byotAffll^ of, 
307 { variation im 3x0-312 
pHriillsation. artificial inodes, 234; «rti 
ficial, 148; by the wind, X37; 
eflTected, 114; impeifeet or partial, xSp 
of Conifexmt rz4 ; when possible, xr6 
Fertility InducM by cross • lertUlsattofl^ 
too 

Ficus, ornamental kinds, a good stock tof, 
86, grafting, stocks tor, Ag., 397; ro^ 
grafting, 582 

Fig, oommon, as a stock for Fipus eli 


Fir and Pine fsmiSi 257 
Fish on stocks for uptohyUuins, 225. 
Fixation of varieties, Csmtrs on, 105, 
Flax family, 377* 

Fleming on seedling 0x6. 

Flowexf, emasOulmA lisk 
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provement of 9, Iniects and colour 
§8, self fertillBing, X17 
Flower seeda, hmta on the management 

ott 37 

Flute-grafting, 8c 

Foreign pollen, immediate effects of, 102 
Fork grafting, 77 

Foraj^ia auapenaa, 102 viridiaaima, loa , 
CToaa-fertiliaation neceaaary for, xoa 
Foxglovea, hybrid, loa 
Fragana fStrawbeiries), 471 
Frames lor propagating purposes, 21, 
oiled patter for, 22 
FranciBcesM, hybrids of, &c , 542 
Fritillana, 367 
Fruit-bud grafting, 67 
Fruit tree grafting, 582 , seeds, sowing of, 
8 dc , 59a stocks, extterlinenis on fsee 
* Jour Royal Hort Society,* vol in , 
n a . p z), 457 

Frult'treeB, budding in June, 587 . grafting 
of, atocka for, &c , <79 number in an 
acre, 596, root cutunga of, 53,, stocks 
for, oil different soils, 71 
hYuita hardy, constitution of, xa. im 
provement of, 9 improved kinds of, 10, 
iDiprovenient of berry bearing, 25 , ob 
Ject of beauty in 88 

Fuchsia Domtniana (F serratifoha specta 

bilisl, 93 

Fuchbia lamily, ^ varieties and hybnds 
of, 408, graneo, &c , 4x3, natural graft 
ing in, xa9 , seed, value of, 35 
FumariaoesL, 3x2 
fungi, 3x^ 

Gajkrivsb on bud variation, xo6, on con 
atitutional affinity, zio, on hybnd 
Nicotians, 543 , on bybridiaing Pnmulas. 
455 , ou mixed pollen, 127, on the direct 
action ot foreisu pollen, X04, ** observa- 
tions ou mulTug among plants (see 
Jour Royal Hort Society ’(1850), vol v 


p 156, and vol vl p x) 

Guton on consanguinity, 98 
* Gardeners Clironicle ’ ou Apple - stoi ks, 
49> 

Gardenia, sorts of, 34a 
GarryacesB, 3x7 
Gentian, wild hybrids of, 3x8 
Gentianacese, 3x8. 

Gersniaceee, 3x8 

Germain de St Pierre on hybrid Lagen- 
arias, 278 

Germination, Llndley on, 30, of Mangrove 
seeds, 521 , of seeds, Dehgian and Lan 
dim on, 31 , of ** unripe” seeds, 29, pre- 
ventives of, 3a 
Qesnera, 33a 

(ttsntra sAnno, male prefiotence of, laa 
GesueraoefB, 331 

Geenerads, nybnd, xaa, hybrid, Ac., 333 
335 

Qvim rivoZs-iNontoiiuei— Is a hybrid, and is 
described in ‘JSsterr Bot Zeltschr/ 
Feb 1871$. 

Gilbert on seedhag Belgian Fears, 48a 
Ginger fttmtly. <78. 

Gladioli, hybdas and seedlings of, 33a 
Gladiolus, 349. 

Qlsssee, blui^ fbr seeds, 588. 

Gloxt&la, 33& 


OodsHa Whitneyi lAndkyana, 408 
(This 18 a showy dwarf habited carmine- 
flowered hybrid raised by Messrs 
Darnels of Norwich, and certificated 
in 1876 It IS said to be a seedling 
of the fourth generation from G 
Whitneyii as the seed-parent crossed 
with the pollen of G LindteyoAia 
—See * Garden,' AUgust 5, 1876. 
There are also lilac, purple, rose, 

r tted, and striped Bolings from 
same cross ) 

Qodron on inseot-fertllisation of Primula 
grandiflora 453 
Goldfussia, x68 
Goinphreua, 17a 

Gooseberries, a good stock for, 59 , stocks 
for, 345 

Gooseberry family, 343 
Gordon, hybrids raised by, xax 
Gossypium, 387 

Gourds cross bred sorts of, 278 
Grafting 57, and bulding, propagation 
I>yi 57 1 longevity, 72, and pruning, 

unnatural, ii, Austen on, 73, best 
season for, 65, “budding or bud, 78, 
bud or eye 78 by approach (inarc hing), 
83, Cactaceous plants, 2x8, 224, 225, 
changes induced ny 60, cleft 76, com 
plu ated experiment iii, 488 , crown, 75 . 
cuttings, 85, different modes of 72, 
“double on intermediate stocks, 69, 
essentials to Insuie success in, 65, 
flute, 8x fork and saddle, 77, her 
baceouB, essentials for, 66, hybrids 
obtained by, 60, leaves 86, modes 
of, 72, natural, 6, 65, objects of, 59 
on roots, 86, references to papers on, 
57, roots, tubers, or leaves 6'*, sad 
die, 77 , side, 74 , splice. 73 , stocks for 
frmt-ti'ees, 58 , terminal cleft, 76 , the 
Grape vine, 570 , under glass, 65 , vari- 
egation induced by, 60, Vines at Battle 
Abbey, 63, wax for, 68, whip or tongue. 


Grafts, half breeds, 136, hybrids, 136, 
hybridism of Potato, 547, cutting and 
storing 70, how to preserve, 64, tying 
materials for, 68 
Gramlnacett, 239 

Grape, Almerian, as a stock, 70 Aramon 
or Burchard s Pnnee, 103, grafting the, 
82, Le Teinturier, 103, Royal Musca- 
dine as a stock, 63 wild American, for 
stocks, 83 American seedling, 566 , 
cross - fertilisation of, 103, “double”- 
grafting for, 70, hardy hybrids desirable, 

S '6 improved kinds of 10, inarobing 
e clusters of 572 influence ot stock 
on, 60 , modem seedlings of, <73 , varia- 
bility of grafted, ^ 

Grape vine. 564 
Graptophyilum, x68. 

Grasses, xoo. 

Grevilleas, grafting, stocks for, fro , 457 
GrosBulariacfMB, 343 
Groundsels, ornate, 255 
Growth-promoting stocks, xx 
Guavas, 40^ 

Gneldres Rose, 230 

Gombleton on Brownea hybrids, 431 

Gynmostachynin, 168 
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Habliteia* Z7a 

Ha^ln on fertllielnc L 1 U«i, tto. 

Half-bred bigenerto I 

Half-bred planta, 136 
Half-breeda, grafte^ x|& 
Hamilodendron. grafting, «&, sila. 

Bariaon on poUen influenoe, T05. 

Havre, when to sow, 591. 

Hawthorns as stocks, &c., 4169: |br Pjhnf 
cantha. 6a 
Basel family, 270. 

Heart's-ease, 146, 

Heat an essential to germination, 33; in 
relation to fecundating Aroida, 193; 
latent, and hybridity, 15X, 

Heath ftoily. 28a. 

Heokal on seed growth, 3a. 

Hadera, increase of variegated, 

Heliotrope ftunily, 283. ' 

HsUotropiifia roaerrv (H, Volktt/ti^uv^ 
Boi:t.> s8i, \ 

(This variety was raised ftoin seed Ip 

1845 by a M Leroaire, gardener to 
the Conntesa of Boigne,at Chatenay, 
the birthplace of Voltaire ; hence 
the dedication to the great author. 
It was Hcnt out by Thlbaut in 

1846 or 1847 ) 

Hellebores, colour of, 541 ; hybrid, 516 ; 

root increase of, 590. 

Helleborus, 516. 

Hemp family, 228. 

Hemsley on Fuchsia hybrids, &c , 409. 
Henderson on Rose variations, 99. 

Henon on wild hybrid Narcissus, i8z. 
Henslow on hybrid Digitalis, xo2 
Herbaceous grafting, 66. 

Herbert on cross-bred Oonlfers, 259; on 
cross - fertilisation and fertility, lox; 
on crossing Heaths, ste; on cultivated 
Roses, S02; on elective affinity, 120; 
on hybrid Alstroemerias, Ac , xao ; on 
hybrid Cereus, 222 ; on hybrid Ciinums, 
176, 177; on hybrid Oladloli, 350; on 
hybrid Pelargonia, 324 ; on hybrid 
Narcissus, 182; on hymd Rhododen- 
dra, 121. 

(The late Dean on Hybridisation among 
vegetables — see * JoiiT, Royal. Hort. 
Society ’ (1827), vol, il. pp. 1-81.) 
Herbert on hybriaism, ox ; ^ixed pollen 
of, X28; on mixed pollen, 133; on 
old pollen, 107; on pennanence of 
varieties from sW, 387 ; on pmotence, 
191 ; on Nerines, x86 ; on ^edling 
Camellias, «x. 

Hermaphrodite flowers, emasculatiffis of, 
xzo, XXX ; plants— those which hearmale 
and femaie organs, or stamens and pis^ 
tils, in the same flower. 15 ; plants, 
some practically monoecious, xoo. 
Hexacentris, 168. 


X04. 

Hillock layering, 41. 

Hill on variamty of grafted Pears, 63. 
Hippeostrums, cross-fertiUsation in, xoz ; 
hybrid, X78w 

HosK on croas-fertiUsed Pear-frnlta, Z04. 
Hollies, budding of, 189. 


tolly, ; gmjl Viwieiarieii in, 

Ikoelt to% 
ysucto family, asp. 
ler pdbyM YSrimkas, s||t 
" “I, siA 

^ mbAmaidiui, 228. 

1 Auricula imlisation, 454. 
.stocks for, Ao , 5»4. 
y, *72; wild hybrid of, 

STOi. 

Houacis, propagating, 17 ; for plant pro- 
pagation, teiniieratora and dimensioHs 
of, 17. 

Hoys flually, 104: nectarine mucus of. 
1x4; nectar of, 196; propagation anu 
fruiting of, 195 

Huiubokit on see4l growtli, 3a. 

Hunulus lupuluMt 228. 

Hyacinths. 368 ; colours of crossed, xsa ; 
propagatiw of, 369. 

fM. Baideman, of the Berlin University 
Garden, has propagated Hyacinths 
suceessflilly by inserting the entire 
leaves in a shallow }miu of sandy 
soil as cuttings. Placed in a warm 
frame orgrci^iihonse, near the light, 
they will liegin to form little bulbs 
at the base in about a fortnight. 
Ihe leaves should be removed 
directly aftei floaering: and m this 
way it Is possible to augment the 
stock obtainable by cutting up the 
bulbs m the usual mannsr). 

Hybrid Qesnerads, X22. 

Hybridisation, object and results of, 99 ; 
ot moncucious and dig^ious plants 
desirable, 15 

Hybridising experiments, how to perform, 
X17; care necessary in, 117 

Hybridism a proof of affinity, zoi ; definite 
results of, 93 ; general reniaks on, 87 ; 
graft in Potato, 547; natural, 6; and 
climate, 151 ; and colour, 192. 

Hybndity and colour, 540 , artificial, 148 ; 
complicated nature of, 136 , Herbert on, 
133; opinions on, 157; su^/gestions on, 
166. 

Hybrids, fertile pollen of, 97 ; in»*rea8e<l 
size and vigour in, 89; sterile, or mules, 
Z 09 ; variability of, 158; wild, 7; blgen- 
eric, 135 ; fertile, 98 : graft, 60, 236 ; mi 
recording; Ac., 135 ; reciprocal or 4 n- 
termediate, ; Spontanenualy pjm- 
duced by onltlvated aiNicies, 135. 
(Catalogues Of the seeds and plants 
grown in M. Thnrct’s garden gt 
/Antfoes were carefully compiled ; 
and, thanks to the care with which 
Ihese lists were preiwred, M. 
Thu^t, and bis aids-dc-coo^ X. 
Bon^ Wfurn often enabled^ note 
the production of spontaoeous hy- 
brids between varions epectea of 
Flttomrum, Polygala. Gaulatemou, 
Passillora, Acaela, Btapelia, Ar- 
meria, fltatlc;^ Nareissas, Aloe, 
Ucilla, Ac. The underwood was 
composed of Clstuses. These Cis- 
tuses, several thousands in number, 
were the result of artificial fluill- 
isation. All the forms flgumd in 
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8weet*B CifMnecB—fiiich as C. eorbar- 
Unsis, Oypiius, imrpures, &C.-- 
were thus repri^uced.) 

Hydrangea family, 346. 

Hynieuocallis, embryo of, 130. 

Hyinenoptera, pollen-canying, 143. 

Ilex, graft variegation in, 62. 

Imantophyllun cyrtanthijlorum, 97. 

ImaiitophyUvms, i8x. 

Impatiens fulva, 146; Noli- tip - tongere, 
146; parvijlora, 146: self-fertilised kinds 
or, 146. 

Impregnation or fertilisation, 116: and 
climute, 133: artificial modes of, 134: 
partial or miperfeut, 129; time requisite 
for, lafi : means of, 10. 

Inarching or splice-grafting “by approach," 
83 ; fruit-clusters of Oraiies, 572. 

(in this form of grafting, two brandies 
on the same plant, or on different 
idants, are spliced toother, neither 
being severed until a union is 
effected.) 

increased vigour, 89. 

India-rubber tree, stock for, 582. 

Insects and colour of flowers, 88: and 
variation in plant form, 126 ; fertilisa- 
tion, 139: ana pollen, 106: and Btaiielias, 
196: and the colours of flowers, 88; 
pollen-eating, 143. 

Introduction, z. 

] pecacuanha, propagation of, 240. 

Jponum Honmllue, stock for, 86; Ilors- 
fallim, sUk;ks for, 267 ; root-grafting of, 
382 ; paniotUaia as a stock, 86. 

Iresiiie, 172. 

Iris, 353. 

Iris family, 346. 

Ivies, 194. 

(Cuttings should be inserted in Se]item- 
ber on a sheltered border, where 
they will root freely.) 

Ivies, how and when to ^ft, 581. 

Ivy fkmily, 193. 

Ixora, propagation of, 244. 

Jaffray on propagating Ipecacoanha, 
24X. 

Jasmine, Cape or Gardenia, 243. 

Jasminum, variegation in, 6z. 

Jaiirophd urens, pollen o 4 109. 

Jufl^daoeis, 356. 

Jnnfisginaftfiffij 358. 

Juncus buftmins, of; 146. 

Jnssien pn pollen of HalpighiaoesB, 147. 

Justlola, 


Kakx Droit, the, 283; ftrults, stocks fbr, 

U^^dar, seed-sowing, 595. 

Ka l mt Oi S 90 t 

Kemer on hybrid Primroses, 45^ ; on pol- 
len, Z06: on the origin of the Auricula, 

Ke;^ee on Mtlias eeeding, 853. 

Kitohen-gafden eeeds, when to sow, 595. 

Kiurar or ** uovoU" piopagation, 49, 5a 

lUiyiEt on direct ]^len influence, 105: 
(iM fhiit-tree atooks, 7a: on grafting 
wuesote or Drutt bods, m t «n the varla- 
Iptlty of gtnihli ftntte, 03. 


Koch on hybrid Arads, zgo; on hybrids, 

8 . 

Rcelrenter on cultural variability, 96. 
Kumquat, grafting of, 197. 


LABIATEiB, 358. 

Laburnum, variegation in, 61. 

Lactuca, 255. 

Lagenaria, hybrids of, 278. 

Ldgerstreumeria, 384. 

Lapaguria family, 442. 

Larcn, seed-sowing of, 584, 586. 

Larksisirs, 515. 

Ijatimt characters, 98. 

Lauraccffi, 361. 

Laurel family, 361. 

Layeriiiij;; hilloi k, 46 ; how iierforined, 44 ; 
multiple or compound, 46. 

Layers, 44 ; propagation by, 44 ; Pink and 
Carnation, 234. 

Leadworts, 444. 

Leaf-cuttings, 47, 580 ; grafting, 67 ; graft- 
ing succulent plants, 86. 

Lecoq on Auricnlas, 455 ; on hybrid Mira- 
bilis, 402; on preserving i»ollon, no. 

Lemons for Blocks, seed-sowing of, 595. 

Leiitibulariaceee, 361. 

Lettuce hybrids, 255. 

Libonia, x68 ; hybrids of, 169. 

Lilac, 406 

LiliacesB, 362. 

Lilies, 369; fertilisation of, zxx; Knight's 
Btar or Amaryllis, 173; pollen of, xxo. 

Lilium, 369; hulbiferumy fruit of, 102; 
davurirum, fruit of, 102; hybrid of, 372. 
(L.tostacoum(8ee ' Paxt. Mag. Hot.,’ 1843, 
P 22z) is a handsome plant, bearing 
butf-tinted flowers. It was always 
supposed to l>e of hybrid origin, 
and Mr Barr iufoms me that Col. 
Trevor Clarke has reproduced it by 
crossing its parents, L. candidvm 
and L. ehaUxdonicum. — Bee also 
* Flore des Serres,' voL I., for a full 
account of this distinct plant.) 

Lilium pollen-keeping properties' of, 150. 

Lily family, 362; ff'uitB, direct action of 
pollen on, X03 ; Water, 403. 

Limonia trifohata as a stock for Citrus 
Japonicaf 59a 

Linaceee, 377. 

Linaria flunlly, 528; hybrids of. 53a. 
Lindiey on adventitious buds, 49 ; on Digi- 
talis, $38 ; on hybridism, 93, 94} on 
hybridising Ctomatis, 5x3; on, sexual 
prepotence, Z70; on smrftietation. too; 
on the influence of oifliBrent soils 5m 
fkuit-trees and stocks, 71 ; onthevltalx^ 
of seeds, 36. 

UnnteuB on hybrid Salsify, 356; on pollen 
of Jateopha, Z09; oft Vtolas, 145. 

1 SSS;X.>. 390 . 

Ltvingitone on pollen influenoe in Uslanii 


hS&ik, 370; hybrids of, 380. 

or seedUnflb 930; sorts 

Loos^mih ftdnlhr. 284. 

Lojitat^ pDopagalion of, 475; stocks fiir, 
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Lonuithacea, 382. 

Love^Ues-bleeillng, 172. 

Lubbock on crosn-fertUUstioii bj inajReto, 

Lychnis, 236; diurna, xsS; hybrids of 
, «3Jt. a37- 

Lycomralcum a hybrid, J05. 

Lynch 011 hybrid Aloes, 154. 

Lytbracew, 384. 

MACtEAN on pollen-tubes, 113, 

Madura, 397; aurantiaca, natoml grafting 
in, 65. 

M*Mab on the definite resiitta obtaMiabla 
in hybridising Rhododeudta, 93. 
Magnolias, 390; seedlings of, 391 ; stocks 



I family, so6 ; hybrid of, 907. 

MalvaoesB, 385. 

Mandirola plctunUa, xaa; JUiegH, xsa. 
Manetti roots as Rose-stocks, 67 
Mangruvo family, 521; gemiinatiun of, 
Si- 

Maple family, 170. 

Maples, propagation of, and stocks for, 
I7I- 

Marantacese, 392. 

Marok on large versus small seeds, 33. 
Marvel of Peru family, 402. 

Masters on bud variation, 99; on hybrid 
PaHsion-flowers, 438. 

Mastic, cold grafting, 68 
Matthiola annua, pollen of, X15; hybrid 
of» 313 ; propagation of, 213; Tnaderenu- 
tncana, 213. 

Maule on Potato-grafting, 549. 

Mauz on direct influence of pollen, 104. 
Max Leichtlm on hybrid Ql^loli, 352 
Maximowicz on direct pollen influence, 
X02. 

Meadow-saffron family, 393. 

Medlar, Japanese, 475 ; stocks for, 86. 
Medlars, stocks for, &e , 475, 

Meehan on a Pear-api)le, X05 ; on Bouvar- 
dia leantha, 240; on cross versus self 
fertilisation, 90; on natural grafting or 
fksciatiou, 66 ; on the direct influence of 
foreign pollen, X03 ; on the fixation of 
races and fonus, xa6. 

Melanthaeett, 393. ✓ 

Melastomacese, 394 ^ 

Melianthus, propagation of, 534- 
Melon-cncumber, a, 103. 

MenMesia, 293. 

Mesembryacen, 305. 

Mespllos (MedlaiiO* 475- 

Meyenia, x68. 

“Michaelmas Daisies," 247. 

Miller on seedling Pine-applee, 2x6. 
Mimulos hybrids, forms of, 534. 

Missdtoe family, 383 ; stocks for, 384. 
Mock-orange fiainUy, 4f>. ' 

Mongrels or half-brem, 136; variability 
of. 158. 

Monkey-flowers and Musks, $34- 

M^ler^ an de%iition of Uloleti, 145. 
Moncceiotu -- a term applied td plants 
which hsar their male and fsniale oigans 
f n eepente floweri on the eanm pUt^ as 
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m moil CQcerhUaL iiaieea, 
soo; planU. kiyip— 

Moofeei D., on giM 

hroens sUgBuitie. xia. 

MflllmriylMy, 396; Introduction of the, 

g lfpink, oxteln ot 233. 
oflMi, or sterile hybrids, 102; orhjbrids, 

on inseot-ftetlUsation of Mallows, 
X421 on fnsect-fhrtUisation, reference to 
pai»ers on, 147; on polleu-eatlng flies, 
144; on the Apidw, 143. 

Musacem, 308 
Mushroom family, 3x3. 

Musk, stigmatic movements in, 535. 
Muske and Monkey-flowers, 534. 


X42. Myrtle fkmiry, 399. 


Naueua, 332. 

Kageli on direct pollen Influence, 105 ; on 
hybrids, 102. 

Narcissus, changes in, by hybridisation, 
124, colours of hybna. 124; oross-fer- 
*tili8Btion of, i8x; fertilisation of, 112; 
hybrids of, xax. i8x. 

(See ‘Paxt Gaid. Mag. of Bot,' ill. 


expamiut, N bieulor maxlmuit.) 
Narcissus, hybridity of, zax; hybridism 
111, 124; Lntxmparabihs, 124; Leeds’s hy- 
brid, 185; poetixua, 124; PmuUhtuii- 
c{$ 8 U 8 , 194; species and hybiidsof, x8i; 
Tazetta papyracea, 125. 

NRsturtium family, 549 
Natural cross-fertilisation, 89. 

Naudin on hybrid Cucurbits, 979; on 
hybrid Daturas, 155, 539; on hybrid 
Lettuce, 255; on hybrid Li narias, 533; 
on Petunia hybiids, 539; on hybrid 
PctuiiiaH, 544. 

Nectar of Hoyas, 196. 

Nectarines, Apricot stock for, 69; bud- 
ding, 460; *' double ’’-giafted, 69; uew 
seedling, 461 ; grafting, 459. 
Nefienthacew, 40a 

Nepenthes cutting^ moss and spar for, 
53> 54 i hybrids of, 40Z ; grafting of, 4Qa 
Nerinef propagation of, 18& 

Neriom, seedluigs oi; z88. 

Ntrkta dtprezm, 337 
Newman on cuttings, 47. 

Nicotlana (Tobacco), fertilisation of, xap; 

ruBtiothpanipulata, tap; hybdda^ 543 , 
Nierembeigia, 544^ 

Night-blooming plants, 88. 

Nightshade toify. 338. 

Noble on variegation in **HoQtttain-oah," 
> 61. 

Nutrition and variability, 99; of plap^Or 
how influenced, sa. 

Nyctaginacem, 402. 

Nyinphacem, 403. 

Nymphma hybrkU, 404, 405, 

Oae flunOy, sTa 

Oaks, varieties or sports of; «7X. 

Qflke^ kinds oi; $ ; <)yOiisEsvol«ta, $3. 
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Otoacese, 406 

Oleanders, fertilisation of, x88 
Olive family, 406 

Oliver on •^^reitiUslug Bell-flowen, X4d. 
Onions, 364. 

Opuntio, increase of, by grafting, 219, 
seedling, 221 
Orange fomily, 197 

Orange, leaf«^aftlng of an, 67 , bud graft* 
ing of, 8t , Osage, tbe, 397 , propagation 
of 198 , wlien to BOW se^ of, 595 
Orchid, a bardy hybrid, 8, 421 . lamfly, the, 
414 , genera byondised, 6 lc , 4x9 , seeds 
ot a bigenerio hybrid, X05 , fertiiisation 
of, 4x0 , bybnd, 4ax , hybrid, list of, 
422, 423 inci’easod vigour and size iu 
bybnd, 89, natural hybndsof, 8, seeds 
of, , 4i7-4ko . supposed natural hy- 
brid, ij8 , wild hybrids of, 414 
Orohidacne. 414 

Orchis apif&ru, self fertilisation of, 144 
hybrids of, 8 

Osage, Orange, 397 natural grafting lu 
tin, 65 

Osmarithus a/jui/oH^ui (see Oleacese), 406 
(liiis oleaceous plant is foidid by 
Mtssrs G Lee & Hon to be quitt 
liaKly at Islewoitli when grafted 
on the Common Pi i\et (Iigvstrtm 
vulgaris) as a Hto( k ) 

Oiary, devclopincut of seedless, 152 
Oxalidaceo:, 424 

Oxalis aatoMlki,^ eleistogamous flowub of, 
X46 , seeds of &c , 423 
0x1 ip, the, 7 

Ozone aud cross fertilisation, X51 


Paohi phttttm as a sto( k, 86 
Packing for cuttings, 42 
Paeonia (Ptoiiy), 517 

Palm, a hybrid, 426, Cocoa nut, a pro 
cocious 91 , dioeciouH kinds of, xoo , 
seeds, importation of, 39 
Paltiiai eee, 425 
PamlaimcesL, 426 
Pangenesis, Darwin on, 99 
Pansies 563 
Pansy femily, 562 

Papavor (Popples) hybrids, &c , 427 
Papaveruceai, 427 
Papilionacem 428 
Papyrus family, 280 

Paradise, true French, as an Apple-stock, 


Parkinson on Carnation^ 232 , on * * double *' 
grafting, 69 
557 

Parsnip, Buokman on, 558 

iVusiyi^ ccendeo-onycatma, 130; hybrids 

Pas^^oraceae, 436 

Passion-flower family , 436; fertilisation 

of, XXX 


Pastinaoa, 538 

l^via, grafting and budding of, stocks 
for, &c , 525 . hybrids, precocity in 
seedlings, of, ox 
l^vts on poUeii influence, 104. 
m fitmily, 428 


Pea femily, 428 

Peach • budding, 460; storks for, 72; 
splice-^ftiug the 94 and Nectarines, 
stocks ibr, 458 , seealiug, Ac , 461 


Poach and Nectarine grafting, Ac , 459. 
Pear apple, a, Meehan on, X05 
Pear grafting, curious feat in, ^8 . orch- 
ards, r^urenatlng, <^7 , double-grafting 
ot 69. dottble-gratting for, 484, 485. 
propagation of, 481 , ornamental stocks 
for, Ao , 469. stocks for, 483 , yariability 
of, when giafted, 63 

Peas, cross'fertihsed changes In, obseryed 
by Mr Laxton (see 'Jour Royal Sort 
Society,’ yol Hi (n8)p xo), X05, 433, 
crQB8-fertiliBed,Wieffmann on, Z05 cross 
fertilisation and change of colour m, 
X06, fertility of cross bred or garden, 
102 . sorts of, 433 varieties ot, 434 , 
flowers, structure of, 428 
Pelargonium, '*olour of, X23 , double flower 
ed kind o^ 328 , grafting, 326, hybrid, 
Ac , 322 » ivy-leaved varietiM, 328 , old 
cut leaved, 325 stocks for, 326, 327, 
tricolor, oolours of, 225 , types of, Ac , 
3*9 

Peiitsteinon, hybrids of, 333, 536 , propor 
tion of good seedlings in 94 
Peonies, herbaceous list of 5x0, list ot 
Flee or Moutan, 518 types of, 517 519 
Peony family, 506 , root giafting of, 517 
Peieimials, lianly, hints on sowing, 37 
Pereskia, propagation of, 224 , stoclu for 
Cacti 224 

Periwinkle family 186 
Permanence not an exclusive right ( f 
wild specie 8, 95 
Persimmon 283 

Peruvian Bark, analysis of hybrid, 242 
family 237 

Petrtm volvlnhs, root grafting of, 587 
Petunias, eolours of, crossed or hybrid, 
133 » hybrids of, 539 , hybridism and 
increase of, 544 
Fhiladelphai eie 440 
Philadelphus, vaiicties of, 441 
PhUagena Vcitchi, 443 
Philesiacese, 442 
Philodendron, hybrids of, 190 
Phlox iamily, 445 , dimorphism in, 446 
(Mr John Downie kindly Informs me 
that the early blooming race of the 
toll growing or herbaceous Phlox 
has descended from i svffrutieosa, 
and the late or autumn flowering 
kinds from P deevssAta ) 

Phlox, hybnds, 446 

phloxes, proportion of good seedlings In, 
94 

Phyllooacti, 220 

Phyllocactus JenkiMoni, bybnd of, 109 
Pine and Fir flunily, 257 
Pine-apple family, axa 
Pine-apple, intrrauction of, 2x5 , Lamb- 
ton Castle seedling, 1x7 , origin of some 
sorts of, 2x7 
Pinguioula, 361 

Pinks, laying, 587 , origin of tbs, 23X 
Finns, tune for grafting, 76. 

PipInM, Carnation and Pink, 234 , (ie, 
cuttiDgs) ot Pinks, Ao , 587 
Pisubb 433 , fertility of cross-bred and 
self-fetyised sorts of, to2 
Pitcher-iflaat flunily, 400 , American, 526 
Pits, propagating, ty 
Pittospom^ sM-gennlnation of, 15X. 
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Plane-tree fliinily, 443, 

Planes, seedling vaHeties Of, 444. 

Ptont imnroyeiiienL 4^^ *|S| immm 

Planters* Table» ag6* , 

^Qtlilg, table cl%lkt diilefc^ , 
Flanta, ctanifb] seKctlon K mTmsm 
bearing, xa; dleeriofns iM iMpliw 
for bybridtalngi 13 ; M 9 W»W ail 
impMvementMn OaltivntecL a; MM- 
iAiMI. X40 i IM 01; 7 
IngL US; ntttritloii of, ta: 1$m 0t 

lent, bow to 4^ * 

Plum. Mngnu^Bonam, sport of, 
l*luinDago ftmUlir, 445 - 
Pittnis, late-ko^ng, 477: seedling vastetles 
of, 480 , types of. Stocks fyr, £0., 476, 
Pcinsetua, 306. 

Polemouiacete, 445. 

Pollen, 106 

(A pKjHjr ** On Pollen," by M. P. Edge- 
worth, was read at the Liiinean 
Hocioty’s meeting, Man'h a, 1876 
The author tieata of the shape 
and relative size of the jiolleu- 
graiuB m many orders of plants 
About 400 different species have 
been investigated by him -each mea- 
sured to scale, and sketched accor- 
dingly (Some families of idants, 
he finds, iiresent great uniformity 
of figure and size in their pol- 
len; but, on the contrary, others 
are as notable tor diversity, even m 
what would seem closely - related 
species In the ' OarUeuers' Chron- 
icle’ (1876) Mr W G. Smith gives 
rarefiu sketches of about* xoo soits 
of pollen, the results of his observa- 
tions being much the same os those 
obtained by Mr Edgeworth ) 

Pollen, action of, foreign leferences to 
wi iters 011, 104; and insects, zo6; appli- 
cation of the, zix; application of, to the 
stigma, 111, X13; application of, xsp; 
facilitating the growth of, 114 ; growth of, 
fertilislng-tubaa oA 1x3; mwth of, In 
nectar, 196; how obtainable, 4a; how 
to preserve, ixo; immediate efiects of 
foreign, 102 ; Inseet-carried, X43; irregu- 
larity of; not a test of hybridism, 
keeping properties of, 50; masses ^ee 
Poliinia), Z43; mixed, X37; natural pro- 
tection of, 107; of a Clematis, 109; of a 
Rhododendron, 109; of Lilies, Asaleas, 
Ceratozamla, Galadium, Date-]^tn, 
£c , xio; of Jatropha, 109; of WiUows, 
X09; per post, 4a; potency of common 
Cabb^, axx; preservation of, xo6, 109, 
151; prepotenoe of forejm, 89; prepo- 
tenoe of foreign, in PassiflonL xxx; quan- 
tity requisite, xi6; variability of; in- 
duced by culture, 96; varieties of; 106; 
waxy, of Orchids and Ascleptads, tiyj 
wlnd-wafted, 138; tubes, growth of, xxs. 
(The extremely thin tubes emitted by 
pollen-grains commence to grow in 
about thirty minutes after they are 
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goMi y* I kmUy. jA 
F«t^*Hiil)r,5a3 
Poplaiti fncrease of, 581. 
Poppy fiimily« 427. 


Poreheron Fuchsia hybrids, Ae,, 400; oh 
hybrid and seedling Magnolias, 39X. 
PortulM‘acew, 447 

Potato hunily, 538; grafting, 547; seed of, 
546. 

Potatoes changed by grafting. 61 


Prepotence, lao; male, Horiiert on, lai; 
of male and female parents, Lind1e\ on, 
170. of pollen -parents in ZoiihI Pulai- 
gonlums, 333; xncscrvation of pollen, zo6 
Primrose family, 448. ' 

Primroses, 451. 

riiiiiula, 451 ; Chinese, seed-sowing, Ac , 
587 , seed treatment of, 455 ; flatior, 08 , 
hybrid, Darwin on, 7 ; wild hybrids of, 7 
PriiimlaceEB, 448. 

Primulas, wild hybrid, 453>- 
PruiMigating-houses, 17, houses for hardy 
plants, 17; pits, 17; pits, arrangement 
of, z8. 

PiopagatioD, artificial modes of, 43; b} 
cuttings, 47; nature’s mam plan of, 6; 
vegetative, 43 

Pro])agator’s Calendar for each month of 
the year, 579 

Propoitioii/ite results of cto88-breediug,94. 
Protandious flowers, 116. 

Proteaceie, 457 
Protean family, 457. 

ProtogynouB flowers, 1 x. 

Protogyny in Calceolana, 531. 

Prunus (Plums), 475, 

Psidium or “Guavas,” 400. 

Purslane family, 447. 

Pyracantha on Hawthorn etock, 6a 
Pyrus (classically, /Hrus), 481; AvoupoHa, 
graft variegation in, 63. 

QDxncuv, 37X. 

Quetier on bybridUlng the Radish, 3x1 ; 

on Radish and Cabbage hybrids, six. 
Quince, 469 ; stocks for, gc., 471 ; stocks 
Ibr Pears, 484 ; stocks for ^Acahthat 
. 6 a 

Races, pennsnence of, or fixation of, 135, 
Radish, hybridism of, an ; laoes of, six. 
Ranunculus, 5x9; hybrids. o|^ 5ao: in* 
crease of, 581. 

Rapbanus, hybrids of, sxt. 

Raspberry, the, 504. 

** Rat's-tail" Cems, 3x9. 

ReclihOGal hybrids, 154. 

Redprooity of scion sad stock, 63, 
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Bed-roota (Ceonothus), 59a 

Regel on hybrid Begonlu, aoa ; on Potato- 
graftlng, 548 ; on seed growth, 38 ; on 
the cultivated Qrane-vine, 565. 

Reichenbach on Orchid hybrids, 431. 

Aemembiancer, kitchen<garden, 595. 

Reproduction, nature’s plan of, 6. 

Restricting stocks, ix. 

Review of cultivatM plants, x68. 
RhamnacesB, 59a 

Mmwnw oltoefi>lius, precocity of seedlings 
in, 91. 

RhlzophararesB, 591. 

Rhododendra and Azaleas, hybridism of, 
160, z6i. 

Rliododendrons, 392 : a dwarf race of, 
91 ; ahoreum, 163 j Aucklandif 162 ; bud- 
grafting of, 8z ; caueaaioum, 157 ; cham- 
(FcUttts, 157; ciliatnm, 155; einnamo- 
meum, 157; definite results in hybridising 
the, 93 ; Edgemyrikii, 155 ; Edgeworthii- 
dliatum, 156; family of, 984 ; grafting the, 
393 ; greenhouse hybrids ol, 301 ; * Grif- 
fithii, 162 : hybrids of, 993, 293 ; hybrids, 
tabular view of, 997; Jasmi/nifiorum, t6o; 
JaaminiAarum-javanioum, 93 ; J0vanico- 
Ja»minifioru7Hf 122; Jenf^aii, 156; 
pollen of, 109 ; pollen, preservation of, 
tso; ponticvm, 132; pontintm, hybrid 
BcedlniKS of, 121 ; “ Princess Royal," 
93; races of, 127; stocks, treatment 
ot, 591; virgatum, 157; hybiid, 121, 
137 , X57, X59-X65; parentage of, 127. 

Ehodora canculermis, hybrid of, 13a. 

Rhynchopetolum, 379. 

Ribes, 343. 

Ribes annum as a stock for Gooseberries, 
59' 

Rivers on “ double "-grafting Pears, 69 ; 
on seedling Raspberries, 505 ; seedling 
Peaches, &c., 641. 

Robinias, 435. 

Rogeria, hybrid of, 345. 

Root-cuttings, 47, 53, 580, 

Root-grafting, bj, 86 

Root-grafting Conifers, 580 ; fruit- 
trees in America, 594. 

Rooting power of cellular tissues, 56. 

Rosa, 495. 

Rosacew, 457. 

Rose-budding, 498 ; curious account of, 
63. 

Rose family, 457 ; grafting, 580 ; sport, a, 
497 - 

Roses, budding in Auggst, 67 ; Christmas, 
516; cuttinij^ of, 499, 500; English- 
rais^ seedling, 502; from seed. 496; 
good seed-bearing, 497; Lachamie on 
seedling, 496: s^ks for, 495; Tea- 
scented, new way of subterranean-bud- 
ding, 586 ; types or species of, 501 ; vari- 
ations in cuttings of, m ; when to root- 
graft, 583 ; when to spUce-graft, 595. 

Rouillaru on the Rose, 503. 

Rowan-tree, graft variegation in, 63. 

Rubus (Raspberry and Blackberry), 504; 
hybrids of, Ac., 165. 

Rue family, 533. 

RuelUa, z68. 

Knmex, wild hybrids of, 4^7. 

Runners — offsets or proluisrous above- 
gTonnd branches, the use of Which is to 


enable the plant to Increase Itaelf in 
fresh soil, 5. 

Rnta-baga, hybrid nature ol^ aix. 

RntaoesB, 522. 

Sadplb-oraftino. 77. 

Bageret on hybrid Cucumis, 379; on hy- 
bridising Cabbage-worts, aix. 

Sdlixdnei'eat pollen of, 109, 15a 

Salix, hybrids of, 8; pollen of, 109; seZe- 
ridoo, pollen of, X09, 150; Wichura on 
hybrid sorts of, 523. 

Salsify, 95C. 

Sand and water for cuttings, 53. 

SapindaccR, 523. 

Samcenia hybrids, 526, 527. 

Banracenlaceai, 526. 

Sawdust for euttinn, 53; for 'cuttings, 
evil effects of that from resinous trees 
or Conifers, 54. 

Saxifraga, natural hybrids of, 7. 

Saxitragacew, 527. 

Soxifra^ family, 597. 

Scion and stock, reciprocity of, 63. 

Scions, tabular view of, 86. 

Screw-pine family, 426. 

BcroTbulariaceie, 528. 

Bca-lavonders, seedlings of, 444^. 

Sedenon reciprocal hybridity, xp. 

Sedge family, 380. 

Seed, gathering, 26; germination of, blue 
glasses for, 588 ; growth of chemical aids 
to facilitate, 22; conditions most suit- 
able for growth of, 28 ; CTowth, Ileckel’s 
experiments on, 32 ; tables ot, 33 ; vari- 
able epochs of, 33; saving, 23; sowing, 
23; calendar for, 595; sporis, 136. 

Seedlings, varieties, propagation of, 99; 
variation of, 77. 

Seeds and birds, 588: and buds, analogy 
of, 92; autumnal harvested, 30; best 
treatment for, to insure growth, 30; 
covering for, after sowing, 28 ; culinary, 
when to sow, 59^; distribution of, 4; 
evils of thick-sowing, 35; few^and good, 
594; from succulent or pulpy fruits, 
how to clean, 26; germination of, 38; 
germination of hybrid. 153; hints on 
sowing, 37; how deep to sow or cover, 
37; how to obtain good strains of, 22; 
how to pack for exportation, 340; how 
to sow successfully, af; hybrid and 
natural, in same capsule, 128; imported, 
bottles for, 39; keeping proiierties of, 
36; large, best, 35; management of, to 
preserve, 36; Mr T. A Knight on, 33; 
natural distribution of, 3; natural ger- 
mination of, 39; ot Conifers, 359; pack- 
ing for importation, 30; per acre, how 
to find quantities, ^96; Pink and Car- 
nation, 332; proyKilHionB of, in hybrid 
Dfanthiis, 236; quality and size of, 33; 
red-lead for, 588; snow-sown or aipine, 
30; soils and other media for, 55; tem- 
perature requisite for, 28; thinning of, 
22; value of, 25: very small, how to 
sow, 38 ; vitality of, 36. 

Seminal varieties, precocity of, gx. 

Sempervivum, 375. 

Senecio, 955. 

SerapioB pc^Zionoesa-Zingua (' Bot Mag.,' 
t 6255), 8, 421. 
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(Thli i« a wild hylMrid. Mid wm 

found near Genoa, and oiMeqiiliillb 
at Bern, near Nice, MidSttMT BSi 
ou the RMera, ae Witt a* m0 
Trieste and Luooa; and 
dried specimens at Kew IMt tiM 
department of Gen, lu II 

must not be confounded wt^ % veiy 
rlosely*alUed hybrid betwifit GnAw 
laxifiora and JSenifddi 
whi«»h lias been found as for notMi as 
Vauncs, In Brittany Tbi petaU 
are rosy, tipi^ with crieii : Bp an 
luch wide, rich purple tn coloar,) 
ikricohmia ignm, 169, PenrliOifoBsis, 
169 

ttencHigraihUi, tSB, 

Bervioe-tne, stocks for grafting, ^8s 
“Set'*— a put of a l^tato haviti^ at 
least on<* “ eye * oi bud ; “to set " is 
sometimes used as a synonym for *'to 
plant, " also used as synonymous lor 
urtifleial fertfliftatlon, 6 
Sexual and vegetative vigour, ix 
Sexual organs, alternate development of, 
m hennaulirodite plants, 15 . power, 
balance of, 120, viguui, how promoted, 



MM and Mcipiodty of, 6 %. 
ttttmks add wnllttod^en, increase of. ate ; 
and Solis, tsibte ot 7*; d6slmbllit> of 
healthy, 64. 
tttoeki, nowerlng, §09 
Stocks for fouit^ trees (see Fruit -tret* 
stosHKI), 459, 579; incioaseot tabu- 
lar view of, 86 

Stone-fruits, gnftlng of, 59; root-grafting 
of, S94* 

Stove shrubs, grafting of, 588; seeds, liuw 
b) sow, -^7 

Strawberry seedlings, cross-bred, he , 
47». 471. typos of, 47t 
Btrelitna, 399; i>ollenof, 309 
" ' * i'brids of, 338, 339. 


Streptocarpus, 337; hyb 
Strobilautbes, z68 


Shading propagating houses, 18. 
Hhield-buuding, 80 , in spring, 80 
Shrubs, hardy grahmg, &( , 580; no re- 
quisite for rod or acre, 506 , ornate, graft- 
ing, ho , 582 , tender hothouse, graft 
ing, he , 258 . tender, bottom-heat foi, 55. 
Side-grafting, 74 
Silene noctmora, 128 
Skimmias, hermaphrodite, 270 
Smith on Vine-grafting, 572 
SnaiKlrogon family, 538 
Soils, best stocks for different, 71; for 
cuttings, 53; for cuttings, table of, 55, 
for seeds, mbular view of, 55 
Solanum eduUt 105; propagation of, stocks 
for, he , 545. 

Sow-bread, 449 

Bowing, carehil mode of, 35 

Spawn, Mushrooms, he , 313 

Species, permanence not an absolute test 

Spee^ells, hybrid shnibby, 537 
Spider-wort fomily, 244 
Spiraaa, seedlings or hybrids of, 505 ; types 
of, 505 

Splice-grafting, 73 

Spores — repimuctive bodies of crypto- 
gaoiic or flowerless plants— analogous to 
seed, 4 

Sport, a Cherry, 99 ; a Plum, go : a Rose, 99. 
Sports, 97; and seminal varieties, 98, of 
Conifors, 266; references to authorities 
on, 09; reproduction o£^ 99; seminal, 01 
seM and bud, 136. 

Spurge family, 303 

Stamens, long and short, 158; removal of, 
zxx ; short, emnments with, 159 
Standish on grafting Rho«lodpndroii8, 293 ; 
and Moble on cross-bred Rhododendrons, 
296. 

Stapelias and insects x^; seeding of, 197- 
Starch-formation in lear-cuttingB, 588. 
Statloe, ]»tirlds and seedlings of, 444. 
Stem-gnlllng, 86. 


Styptic for cuttings, 53. 

Succulent plants, 395; grafting of, 86, 
propagation of, 48 

SueciilentB for seed, 591; increase of 
if 81 


choice, ^92, increase of some, 2x8, 27a. 
Suckers branches or young stems pro- 
duced from the root or root-stock, 5 
Sundew family, 281 
Supcrfostation, Llndlcy on, xao 
Sweet-William, origin of, 235. 
Syphocampylus, 382 
hyringa (Lilacs), 406 
S>rphldm, pollen-eating, 144. 

Table for planters, ^96 
Tacsoiiias, hybrids of, 440; prepoteuce Of 
foreign pollen m, 89 
Taylor on Potato-grafring, 547. 

Tea family, 550 
Tecoma, increase of, 208 
Temperature, unequal efTects of; 13. 
Terminal cleft-grafting, 76. 
Tenistromiacese, 550. 

Tliinning seeds, desirability of, a6 
Thomson on influence of Vine stocks, 570 
on raising new Grapes, 576. 
Thorn-apples, 539. 

Thrifts, 444 
Thunbergia, z68. 

Thyrsacanthus, x68. 

Timdia, 354; pollen-tubes of, 1x3; pol- 
fen-tube, growth of, xxj. 


549 - 


len-tube. growth or, xxj. 

Tobacco-plant, hybrids of, 129, 543. 
Tomato, a bybrio, 105 ; grafting the, 
Tomatoes, 539. 

Tragopoaon hybridumt 236 
Transmitting cuttings from abroad, 39 ; 

plants from abroad, 39; pollen from 
* abroad, 39 ; seeds from abroad, 39 
Trapa natant, seed growth 31. 

Trees, ornamental, transplanting, 580 ; re- 
quisite number for an acne and 1^, 596. 
Trichinium, 172. 

Trimorphic flowers, XX7. 

Trltlcum. experinuotta on, 341. 
TropsaolaoeiB, 54 9 . 

TropsBolums, seedling and hybrid, po. 
TropiCBl heddlQg-plaats, increase of, 5oo~ 
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itlon of, 316. 


Truffles, propagation ol 
Tubers, grafting of, 86. 
TuljlW, 373. 

Tulip-tree, 390. 

Tulliis, 373. 


ULMAOELfl, 559. 

Umbellifexw*, 557. 

Utricularlas, 361. 

Vaociviaosjb, 550. 

Vaccinium, hybrid of, 560. 

Valutta, seedlings of, 173. 

Van Houtte’s hybrid Aistroemerias, 175. 

Vanilla, 4aa 

Variability and nutrition, m ; induced by 
culture, 95 : of tlie same fruits on difler- 
ent stock, 63. 

Variation, causation of, 98. 

Variation of plant-form and insects, 126. 

Variegation induced by budding or graft- 
ing, 60. 

Varieties, enhancing the permanence of, 
125 : fixity of, 98. 

Vegetuhle, seeds of, for an acre, 596 ; when 
to sow, 59s. 

Vegetables, improvement of, 9; ielected 
and improved, to 

Vegetative giowth, how checked, 11. 

Ventilation of propagating houses and 
pits, T9 

Vcrbascum, hybrids of, 529. 

Verbena family, 560 ; seedlings of, 560; 
types of, 560 

Verbenaceie, 560. 

Veronica Anaersonif 154; ealici/oUa^apeei- 
oea, IS4 ; hybrids of, «c , 537. 

Viburnum, 230 ; macrooepkcUunif stock 
for, 230. 

Victoria Regia, cross-fertilisation bene- 
ficial to, TOO. 

Vigour, constitutional, 122. 

Vinca, seed-sowing of, 587. 

Vine, the Grape, types of, 564. 

Vino-eyes for propagation, 569 ; in heat, 
58a. 

Vine-pollen, direct influence of, T03. 

Vines, grafting, 82, S70 ; inarching. 582 ; 
grafting barren with bearing wood, 584 ; 
stocks for, 569. 

VloUi canina, 145; hirta, Monnier on, 145; 
miraMlis, Linneeus on, 145 ; odorata, 
T45 ; self-fertiUsed, 145 ; tricolor, 246. 

ViolaeecB, 56a. 

Violet. cleistogamoUB nature of, 145; 
family, 56a. 

Viscum, 383. 

Vitality of seeds, 36. 

Vitis vlnifei% specific or hybrid nature of 
(see W. D Focke in ‘JEsterr. Bot 
Zeitchr.,' Feb. 2876), 567. 


Vitis, list of American species, ^5. 

Viviparous— a term applied to Ferns and 
other plants which produce young 
plants on their stems or branches, 5. 

Von Mold on ovules in Oxalis, Viola, and 
Impatiens, 247 ; on Violas, 245. 

Wallflower family, 209. 

Walnut family, 356. 

Walnuts, seedlings and other stocks for, 
357- 

Water-lily family, 403. 

Wax or mastic for grafting, 68. 

Weddell on bigenenc hybrids, 135. 

Wcllingtonia, 261, a66. 

(In Messrs Lee’s nursery, Wood I^ne, 
Islewurth, it is found that cuttings 
taken from some individuals of this 
species root freely, while those 
from others refuse to do so. 
Wcllingtonias raised from cuttings 
are not so liable to mildew as are 
those raised from seeds. This in- 
dividuality is very apparent in 
plants, as pointed out by Darwin 
m the case of Pelargonium, and as 
shown by Mr Pent son in the case 
of the Moor Park Apricot.) 

Welwitsch on Loranths, 382. 

Wheat, fertilisation of, 138, 340, 342. 

Whip-grafting, 74. 

Wichura on cultural variability, 96; on 
hybridism, 152; on iireserving pollen, 
109. 

Wiegmann on cross-fertilised Peas, 105. 

Wilder on seedling Camellias, 552; on the 
variation of seedlings, 07. 

Williams on cross-fertuiBation and fer- 
tility, TOT. 

Willow family, 523 ; hybrids, 523 ; imllen 
and bees, 254. 

Willows, increase of, 582 ; natural hybrids 
of, 8 ; pollen of, 209, 250. 

Wind-fertilised plants, 237. 

Wind-flowers, 507 ; Increase of, 590. 

Wistaria, 435 ; grafting, stocks aor, Ac , 
436; root-grafting, 58a. 

Wood-sorrel fomily, 424 ; ovules of, 247. 

Tew-trbe, cuttings inserted in autumn 
in the open boraers root well if flmily 
planted, 261. 

Tuoca, 374 ; fertilisation of^nsect agency, 
375 ; seeds, germination of, 376. 

Zea mays, pollen influence in, 203. 

Zen on originating new varieties of the 
Rose by budding, 62. 

Zinglberacese, 578. 

Zinnia Darwini, 257 ; Haageana, 256. 

Zinnias, hybrid, 256. 
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DOMESnc FLOR/CVLTUSM. WmBOW CASBEK/XC, 

AND FLORAL DECORATtONS. Being Practical Directions for the 
Propagation, Culture, and Arrangement of Plants and Flowers as Domt^&tic 
Ornainenta By F W. BURBiDGE. Second Edition^ revised and en 
larged Crown 8vo, with numerous Illustrations, 7a 6d. 

** This liook vtll meet tlie case of thousands who love flowers, and know not how to begin 
or, having know not bow to go on In lollecting and cultivating them 
It is a model of pllnstaklag accuracy and good taste "-^cWdeaers' Magaxim. 

HANDY BOOK OF IHE FLOWER-GARDEN Being 
Practical Directions for the Propagation, C ulture, and Arrangement of Plants 
m 1 lower-Gardens all the year round By DAVID THOMSON, Gardener 
to his Grace the Duke of Buccleuch, K G., at Drumlanng Third Edition, 
revised and enlarged to the present time Crown 8vo, with Engravings, 7s. 6d. 

*'Its *iutl)or Is entitled tu great praise for the simple and clear manner In which he has 
explained the cultural directions, which, if carefully complied with, will enable the non 
professional flonculturist to grow plants u well as any gardener **—Qiirdener» Chronicle 

A Companion Volume to the * Handy Book of the Flower-Garden ’ 

THE HANDY BpOK OF FRUIT CULTURE UNDER 

GLASS Being a senes of elaborate Practical Treatises on the Cultivation 
and Forcing of Pines, Vines, Peaches, Figs, Melons, Strawberries, and Cu 
cuniliers With Engravings of Hothouses, &c , most suitable for the cuUi 
vation ind forcing of these fruits. By the S>amb In crown 8vo, with En- 
gravings, 7s. 6d. 

THE BOOK OF THE GARDEN By Charles ATIntosk. In 

Two Volumes, royal 8vo, embellished with 1352 Engravings 

The work is divided into two great sections, each occupying a volume — the first 
compnsing the formation, arrangement and laying out of gardens, and the con- 
struction of garden buildinp , the second treating of the theory and practice of 
horticulture. Sold separately— viz. : 

1.— On the Formation of Gardens— Construction, Heating, and Ventilation of 
Fruit and Plant Houses, Pits. Frames, and other Garden structures, with 
Practical Details. Illustrated by 1073 Engravings, pp. 776 /a, los. 

II —Directions for the Culture of the Kitcnen-Garden, the Hardy Fniit Gar- 
den, the Forcing- Garden, and Flower-Garden, including Fruit and 
Plant Houses, with Select Lists of Vegetables, Fruits, and Plants. Pp. 
863, with 279 Engravings. £1, 17s Ml. 

HANDY BOOK OF ORNAMENTAL CONIFERS, AND 
of Rhododendrons, and other American Flowering Shrubs suitable 
for the Climate and Soils of Bntam ; with descriptions of the Mst Kinds, 
and containing Useful Hints for yieir successful Cultivation. By HUGH 
FRASER, Fellow of the Botanical Society of Edmbuigh. Crown 8vo^ ^ 

ON ORNAMENTAL-FOUAGED PELARGONIUMS. With 

Practical Hints for their Production, Propagation, and Cultivation. By 
PETER GRIEVE. Second Edition, Enlat;^. Crown 8vo, 4s. 



OF HARDY HERBACEOUS AND ALPINE 
tX)R GENERAL. GARDEN DECORATION. Contaitiin^ 
kt in Rinln Laii|tuw» of npwnras of ioool^t^OQies of Omamenw 
, , enmai and AMne Plants, adapt<» to all Claakua of Flower*G^« 
Imkwork, and Watera ; alona with tUKi Plain Instruction! 

leir Piopagation and Cultuw WILU^W ^SUTHERLAND, for- 
nn^ Managerof the Herhaoeous Dep^^ent at Crown 9vo, (hjb 

, ** This is sn unpretending but valuable work, |iB|>ted tpAnnitti iafongatlon respect- 

«!hig a class of itats oertamly rlSliu in popuLtt istwMlQn . . IjMsordlslly recom- 
liSW this book to the noUce of our resdenjasRa^ w ns, fToiua psrd^u^0mt 6f tv»w, 
the standard work on Herbaceous Plants VhroMe u 

** The best book of its dass/vaUable top%gU«b iesdeie > J ? e<jiiat r if Jfdpashts 



A BOOK AB0(/T^ SO^ES^^ 

Bjrthe^v. S. REX^OLD^ HOLE, Author^of ^AMttleTowftnlfSilantL* 
Fifth Station, EnUcrggcl, 7s. dd 

*'tt is the prodnotloB of a )nan who boasts of thirty * All England * edps, efbo a f C a Ms are 
Always looked for ansiously at flpwer Sliowa, who took the Imn s Share In prighiatiitg the 
first Rose-show pur et nmpU, whose assiatance as )adge or ammis cunts u always courted 
at such exhibitions. Such a man ^ ought to have something to say worth hearing ^ those 
who love the Rose/ and he htu said iir^Ganhnirg Chronicle ^ 

** We cordially recommend the book to every amateui who wishes to grow Rosgs as at 
once the pleasantest and the best 3 et written on the subject —The Field f 
'* A very captivating book, containing a great deal of valuable Infhnnatiqn about the 
Bose and its culture, given in a style winch cannot fkll to please —Journal of Borivtvdiwrc 


A PRACTICAL TREATISE ON THE CULTIVATION OF 
THE GRaI>E vine By WILLIAM THOMSON, of Tweed Vineyards 
Eig^hth Edition. 8vo, 5s 

** We cannot too strong recommend Mr Thomson’s treatise as a thoroughly practical and 
HiifB iniide to the cultivation of the vine ' —Journal of Borticulture 
"We uw our readers to procure the work, and they will get so clear an insight Into 
% me gvomg that a vinery will become one of the necessaries of existence ’—Fidd 


THE J^AND^ BO^ OF BEES, AND THEIR PROFIT- 

Af^E MAHACEMESNf* By A PETTIGREW. Third Editiofl, revised 
and enlftfged- Fcap 8yo, with Engravings, 3s. 6d 

*' The author of thia volume is evidently a practical man, and knows a great deal more 
about bees and their habits than most of ^e ^-keepers in England indeed he may be 
said to be a veiy master in the art of bee mysteries Life in London 


Price Sixpence, Monthly. 

Tf{E GARDENER, A Magazine of Horticulture aM ihttri- 
CVLI^yHE^ Edited by DAVID THOMSON, Author of * The 'HUndy Roolf 
of tlie Flower-Garden,’ &c , assisted by a Staff of the best Practu^ Qardeneig 
tkroughiqut the United Kingdom. 
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